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PREFACE

This CIAC Special Report contains bibliographic inlormation on pertinent documents dealing with

ceramic matrix composites and reinforcing whiskers, platelets, and fibers published in the period 1970 to

1990. The report is prepared and published by the Ceramics Intormation Analysis Center (CIAC), a U.S.

Department of Defense (DoD) Information Analysis Center. CIAC was established on August 16, 1990,

as one of two new DoD information analysis centers, replacing the Metals and Ceramics Information

Center (MCIC) operated before August 1990 by Battelle Columbus Division, Battelle Memorial Institute.

Columbus, Ohio.

CIAC, a DoD Information Analysis Center, is sponsored and administratively managed and funded by

the Defense Technical iniormation Center (DTIC), ATTN: DTIC-AI, Cameron Station, Alexandria, VA

22304-6145, and is under the IAC program management of Dr. Forrest R. Frank. It is operated by the

Center for Intormation and Numerical Data Analysis and Synthesis (CINDAS), Purdue University, West

Lafayette, Indiana 47906 under Contract DLA900-90-D-0304. The contract was awarded to Purdue

Research Foundation by the Defense Electronics Supply Center (DESC), Dayton, Ohio 45444-5208 with

Ms. Cheryl A. Montoney as the contracting officer. CIAC is under the technical direction of Mr. Jerome

Persh, Staff Specialist for Materials and Structures, Office of the Director of Defense Research and

Engineering (Advanced Technology), ATTN: ODDR&E (AT), The Pentagon, Room 3D1089, Washington

DC 20301-3080.

CIAC is a Full-Service DoD Information Analysis Center and has been well oriented to the needs of its-

users community. It searches, identifies, acquires, collects, reviews, analyzes, appraises, summarizes,

computerizes, stores, and provides timely information and data, and advisory, analysis, and other services

concerning the available worldwide scientific and technical information and engineering data on ceramic

materials that are important to the DoD.

CIAC serves as the DoD's central source of engineering and technical data and research and

development information on monolithic ceramics and ceramic composites, hybrids, laminates, and coatings

utilized in Defense systems and hardware. Data and information on reinforcing fibers and whiskers,

composite joints, and non-structural composites sach as piezoelectric-ceramic materials, superconducting

ceramics, and optical materials are also covered. Emphasis is placed on those ceramics and ceramic

composites and coatings used in critical structural and thermal applications and/or in other stringent

environments.

Subject areas covered include ceramics properties (especially mechanical properties as a function of

composite architecture, temperature, and environtmitetal conditions); latest research and development

iii



concepts, results, and trends; applications and processing of ceramics; processing equipment.

measurement and testing of ceramics; test methods; quality control related to ceramiN.

corrosion/deterioration detection, prevention and c'ontrol, and other environmental elfects on ceramics and

systems; producers, suppliers, and specifications tbr ceramics of concern to the DoD.

CIAC supports the Joint Logistics Commanders/Joint Directors of Laboratories Technology Panel fir

Advanced Materials, and provides assistance to or receives guidance from other Defense Programs and

Groups as designated by the Technical Monitor.
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INTRODUCTION

This bibliography report updates previously published reportsi. 2 by the Metals and Ceramics

Information Center (MCIC) operated before August 1990 by Battelle Columbus Division, BattClic

Memorial Institute, Columbus, Ohio.

Ceramic Matrix Composites (CMCs) represent a class of advanced composite materials that are

essential for many current and future military, aerospace, and commercial applications. Much progress has

been made during the past years toward understanding various aspects of CMCs and their reinforcing

constituents. Technical data and information on processing, fabrication, characterizati n, interfacial, and

microstructural properties, new analytical tools, new procedures, mechanical testing, etc., of CMCs are

being generated worldwide at a rapid rate. Consequently, it was deemed useful to update the MCIC

bibliographic reports and present the bibliographic citations in a much improved and organized manner

focusing on CMCs and their reinforcements.

CMCs are, for the most part, made of ceramic materials (matrices) such as alumina, silicon carbide,

silicon nitride, glass, and glass-ceramic, reinforced with continuous fibers, chopped fibers, short

discontinuous whiskers, platelets, particulates, and mixtures thereof. Examples of reinforcements are glass

fibers, silicon carbide fibers, silicon nitride whiskers, silicon carbide whiskers, and silicon carbide

platelets. The ultimate goal in composite fabrication is to produce a material that possesses desirable

properties that are not achievable by the individual components alone.

CMCs can generally be categorized according to their failure mode and processability. Although

whisker-, particulate-, and platelet-reinforced CMCs are relatively easy to process and provide enhanced

toughness, they do not eliminate the possibility of catastrophic failure due to the fact that their properties

are still matrix-dominated. Continuous-fiber ceramic matrix composites, on the other hand, tend to fail

non-catastrophically. If fiber lay-up architecture and fiber/matrix interfacial bonding are optimized so that

mechanical behavior is fiber-dominated, then rapid crack propagation through the matrix will not lead to

catastrophic failure.

1,2 Bibliography on Fibers and Composite Materials - 1969-1972, MCIC Report 72-09 (July 1972).

Distributed by DoD Ceramics Information Analysis Center (CIAC).

Bibliography on Fibers and Composite Materials - 1972-1978, MCIC Report 78-38 (October 1978).
Distributed by DoD Ceramics Information Analysis Center (CIAC).
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Generally speaking, particulate- and whisker-reinforced CMCs are potential commodity materiils for

armor, cutting tools, and automotive engine components whereas fiber-reinforced CMCCs are materials for

aerospace vehicles, propulsion components, space structures and other military applications. Fiber-

reinforced cements and concretes have great potential for low cost, broad applications for large structurcs

such as runways, carrier decks, nuclear blast-resistant buildings, etc.

This report covers the period from 1970 to 1990. The main focus of the report is on CMCs and their

reinforcements; polymer matrix, metal matrix, and carbon/carbon composites are not covered in this report.

In general, the report is organized as follows:

Reinforcements

This section is organized into three broad categories. The first presents bibliographies of papers whose

main focus is on the properties and processing methods of each type of reinforcement available to CMCs.

This section is further grouped by the type of material used as the reinforcement. The materials listed in

this report include borides, carbides, nitrides, and oxides, as well as glass and glass-ceramic reinforcing

constituents.

Ceramic Matrix Composites

The second category constitutes the bulk of this report. This section is divided into seven parts, each

being concerned with a particular type of ceramic matrix material. These are oxides, carbides, nitrides,

etc. Within each matrix material, there are further categories sorted by the reinforcement used, e.g., fibers,

whiskers, platelets, particulates, etc.

General Topics

The final section of this report contains bibliographies of articles discussing the theories of

reinforcement, processing, testing and test methods, as well as certain applications for ceramic matrix

composites. Generally, no specific materials are mentioned in these citations.

Certain documents listed within this report deal with topics which the U. S. Government considers

sensitive to widespread distribution. These documents are footnoted in this report as limited distribution or

export control as defined below.

Export Control:

This document contains technical data whose export is restricted by the Arms Export Control Act

(Title 22, U.S.C., Sec. 2751 et seq.) or Executive Order 12470. Violators of these export laws are

subject to severe criminal penalties.

x



Urited Distribution:

Transmittal of these documents outside of U.S. Government agencies and their contractors must havc

prior approval of the controlling DoD office.
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J. Mater. Sci. Metal Matrix, Carbon, and Ceramic Matrix
24 (4), 1177-90, 1989 Composites 1988
(AD D252 033) NASA-CP-3018, 21-8, Nov 1988

(AD D250 836)*

1.2.1.15
Oxidation Behavior of Particulate and Fibrous
Silicon Carbide
McKee, D. W. Siemers, P. A.
Int. J. High Technol. Ceram.
4 (1), 11-29, 1988
(AD D142 664)
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1.2.1.16 1.2.1.20
Formation of SiC Fibers and Related Ceramic Improved Fiber-Reinforced SiC Composites
Fibers from Polycarbosilane Fabricated by Chemical Vapor Infiltration
Okamura, K. Sato, M. Stinton, D. P. Caputo. A. J
Matsuzawa, T. Hasegawa, Y. Lowden, R. A
Proc. of the 3rd Int. Conf. Oak Ridge National Lab, TN
Ultrastructure Process. Ceram., Glasses, DE86 008539, CONF-860152-2, 1986
Compos. 501-18, 1988 (AD D137 189)
Held in San Diego, CA, 23-27, Feb 1987 Presented at the 10th Annual Conference
(AD D140 758) on Composites and Advanced Ceramic

Materials, Cocoa Beach, FL,
1.2.1.17 January 19, 1986

Mechanical Properties and Structure of a New
Commercial SiC-Type Fibre (Tyranno) 1.2.1.21
Fischbach, D. B. Lemoine, P. M. Development of a Continuous Spinning Process
Yen, G. V. for Producing Silicon Carbide-Silicon Nitride
J. Mater. Sci. Precursor Fibers
23 (3), 987-93, 1988 Bjorksten Research Lab. Inc., Madison, WI
(AD D138 652) Final Report

N85-16269, 43pp., 1985

1.2.1.18 (AD D135 935)

Effect of Curing Conditions on Mechanical
Properties of SiC Fibre (NICALON) 1.2.1.22
Ichikawa, H. Teranishi, H. Preparation of Silicon Carbide-Silicon Nitride
Ishikawa, T. Fibers by the Pyrolysis of Polycarbosilazene
J. Mater. Sci. Lett. Precursors
6 (4), 420-2, 1987 Penn, B. G. Daniels, J. G,
(AD D137 093) Ledbetter III, F. E. Clemons, J_ M.

NASA Marshall Space Flight Center.

1.2.1.19 Huntsville, AL

Pressure Effects on the Thermal Stability of SiC N85-28107, NASA-TM-86505, I lpp., 1985

Fibers (AD D134 372)

Jaskowiak, M. H. DiCarlo, J. A.
NASA Lewis Research Center, Cleveland, OH 1.2.1.23
N88-10120, E3704, NASA-TM-100146, 16pp., Silicon Carbide Filaments: Microstructure
1986 Nutt, S. R. Wawner, F. E.
(AD D139 747) J. Mater. Sci.
Prepared for the 88th Annual Meeting of 20 (6), 1953-60, 1985
the American Ceramic Society, Chicago, IL (AD D 32 546)
Apr-May 1986
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1.2.1.24 1.2.1.29
High Strength Boron Carbide Fibers Advanced Fabrication and Characterization of
Economy, J. Smith, W. D. Fiber Reinforced Ceramic Matrix Composites
Lin, R. Y. Jarmon, D. C. McCluskey. P H
New and Specialty Fibers Brennan, J. J.
105-15, 1976 United Technologies Research Center,
(AD DI09 811) East Hartford, CT

Final Report, 16 February 90-15 February 91

1.2.1.25 R90-917548-5, 1991

A Simple Test for Thermomechanical (AD B152 551 )

Evaluation of Ceramic Fibers
Morscher, Gregory N. DiCarlo, James A. 1.2.1.30
NASA Lewis Research Center, Cleveland, OH Microstructural and Strength Stability of CVD
Technical Memorandum SiC Fibers in Argon
E-6029, NASA-TM-103767, I0pp., Apr 1991 Bhatt, Ramakrishna T. Hull, David R.
(AD D251 415) NASA Lewis Research Center, Cleveland, OH

Technical Report

1.2.1.26 Strength of Nicalon Silicon Carbide E-5957, AVSCOM-TR-9 -C-014,

Fibers Exposed to High-Temperature Gaseous NASA-TM-103772,18pp., 1991

Environments (AD D252 452 )

Kim, H. E. Moorhead, A. J. Prepared for the 15th Annual Conference

J. Am. Ceram. Soc. on Composites and Advanced Ceramics; Jan 1991

74 (3), 666-9, Mar 1991
(AD D250 563) 1.2.1.31

A Comparison of Ceramic Fiber Properties

1.2.1.27 Jones, Richard Lipowitz, Jonathan

Tensile Strength of Nicalon SiC Fibres Orr, Lyle Rabe, James
Subjected to Torsional Strain NASA Langley Research Center, Hampton, VA
Fukunaga, Hideharu Goda, Kohichi Edited by J. D. Buckley
J. Mater. Sci. Lett. Conference Publication
10 (3), 179-80, Feb 1991 Metal Matrix, Carbon, and Ceramic Matrix
(1AD D250 698 ) Composites, 14th Conference, Jan 1990

NASA-CP-3097, Part 1, 47-59, Dec 1990

(AD D443 474 ) *
1.2.1.28
Effect of Thermochemical Treatments on the
Strength and Microstructure of SiC Fibres
Bender, B. A. Wallace, J. S.
Schrodt, D. J.
J. Mater. Sei.
26 (4), 970-6, Feb 1991
(AD D250 530)
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12.1.32 1.2.1.36
Comparison of High-Temperature Tension Influence of a CVD Carbon Coating on the
Testing Results of Ceramic Fibers Mechanical Property Stability of Nicalon SiC
Rigdon, M. A. Hong, W. S. Fiber
Edited by J_ M. Kennedy, H. H. Moeller Fischback, D. B. Lemoine. P. M
and W. S. Johnson, ASTM, Philadelphia, PA Compos. Sci. Technol.
Symposium Proceedings 37 (1-3), 55-61, 1990
Thermal and Mechanical Behavior of Metal (AD D142 710)
Matrix and Ceramic Matrix Composites,
Symposium, Nov 1988 1.2.1.37
ASTM-STP- 1080, 1 16-23, Aug 1990 1213(AD 0490) Aug199Factors Affecting the Thermal Stability of
(AD D250 490 ) Continuous SiC Fibres

Hasegawa, Y.
1.2.1.33 Compos. Sci. Technol.
Material Properties of Silicon Carbide Fibers 37 (1-3), 37-54, 1990
with Continuously Applied Sol-Gel Alumina (AD D142 709)
Coatings
Daehnick, C. C. 1.2.1.38
Air Force Institute of Technology, School 1.2.1.38The Strength of Tungsten-Cored Silicon-
of Engineering, Wright-Patterson AFB, OH Carbide Fibres and the Influence of a Polymer
Master's Thesis Matrix
AFIT/GA/ENY/90D-03, 1990 Mti( AV9f9 Bader, M. G. Clarke, D. A.
(AD A230 825 Edited by A. R. Bunsell,

P. Lamicq, and A. Massiah
1.2.1.34 Elsevier Science Publishing, London, England
Mechanical Properties of SiC Fibres Dev. Sci. Technol. Compos. Mater.,
Kavecky, Stefan Stefanik, Pavol Eur. Conf. Compos. Mater., 3rd 1989
Sebo, Pavol 79-84, 1989
Ustredna Expedicia a Dovoz Tlace, Bratislava (AD D251 653)
Met. Mater.
28 (6), 404-8, 1990 1.2.1.39
( AD D251 663 ) Thermal Expansion of Chemically Vapor
Translated from Kovove Mater. Deposited Silicon Carbide Fibers
28 (6), 708-16, 1990 Hillner, N. J.

Syrup. High Temp. Compos.,

1.2.1.35 Proc. Am. Soc. Compos., 1989
Effect of Temperature on Tungsten Core SiC 206-13, 1989
Monofilament (AD D250 449)
Marr, S. L. Ko, F. K.
Ceram. Eng. Sci. Proc. 1.2.1.40
1 1 (9-10), 1554-63, 1990 Thermomechanical Properties of Chemically
(AD D250 036) Vapor Deposited Silicon Carbide Filaments

Brun, M. K. Borom, M. P.
J. Am. Ceram. Soc.
72 (10), 1993-1996, 1989
(AD D142 384)
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1.2.1.41 1.2.1.45
High Temperature Properties of CVD Silicon Rheological Flow in Superplastic Fine-G rained
Carbide Fibers Ceramic Composites
DiCarlo, J. A. Wakai, F. Kato, H.
Edited by R. A. Bradley, D. E. Clark, Government Industrial Research Institute,
D. C. Larsen and J. 0. Stiegler Nagoya, Japan
ASM Intern.tional, Metals Park, OH 671-680, 1988
Conference I itper (AD D140 761)
Whisker Fiber-Toughened Ceram., Proceedings of the Third International
Proc. Int. Conf. 1988 Conference on Ultrastructure Processing
1-8, Jun 1988 of Ceramics, Glasses, and Composites.
(AD D250 307) sponsored by the Department of Materials

Science and Engineering, University of

1.2.1.42 California, Los Angeles, CA, held in San

Ceramic Fibers Diego, CA, February 23-27, 1987

Bunsell, A. R. Simon, G.
Abe, Y. Akiyama, M. 1.2.1.46
Fibre Reinforcements for Composite Materials Silicon-Based Ceramic Fibers
Edited by A. R. Bunsell Okamura, K. Sato, M.
Elsevier Science Publishers, The Netherlands Matsuzawa, T. Seguchi, T.
Compos. Mater. Ser., 2 Kawanishi, S.
2 (Chapt. 9), 427-78, 1988 Ceram. Eng. Sci. Proc.
(AD D252 444) 9 (7-8), 909-17, 1988

(AD D140 374)

1.2.1.43 Presented at the 12th Annual Conference
on Composites and Advanced Ceramic Materials

Radiation Effects of Polycarbosilane a Engineering Ceramics Division, American
Precursor of Ceramic Fibers

Sato, Mitsuhiko Okamura, K o Ceramic Society, Cocoa Beach, FL, 17-22 Jan

Kawanishi, Shunichi Seguchi, Tadao
Funtai Funmatsu Yakin Kyokai, Kyoto, Japan 1.2.1.47
Funtai Oyobi Funmatsu Yakin Oxidation of SiC Ceramic Fiber
(J. Jpn. Soc. Powder Powder Metall.) Clark, T. J. Prack, E. R.
35 (7), 679-82, 1988 Ishaq Haider, M. Sawyer, L. C.
(AD D251 142) Ceram. Eng. Sci. Proc.

8 (7-8), 717-31, 1987

1.2.1.44 (AD D138 010)

SiC Fiber and Si3 N4 Fiber Obtained from Presented at the 11th Annual Conference

Electron-Irradiated Polycarbosilane on Composites and Advanced Ceramic

Okamura, Kiyohito Sato, Mitsuhiko Materials; Engineering Ceramics Division,
Seguchi, Tadao Kawanishi, Shunichi American Ceramic Society; Cocoa Beach, FL

Funtai Funmatsu Yakin Kyokai, Kyoto, Japan 18-23 Jan

Funtai Oyobi Funmatsu Yakin
(J. Jpn. Soc. Powder Powder Metall.)
35 (3), 170-3, 1988
(AD D251 141 )
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8



1.2.1.48 1.2.1.51
Improved Thermal Stability of Si-C-N-O Characterization of Nicalon®: Strength,
Ceramic Fibers Structure, and Fractography
Langley, N. R. Filsinger, D. H. Sawyer, L. C. Arons. R
Rabe, J. A. Jaffe, M. Haimbach, F. Jaffe, M
Clark, T. J. Rappaport, K. D.
Dow Corning Corporation, Midland, MI Ceram. Eng. Sci. Proc,
27-42, 1986 6 (7-8), 567-75, 1985
(AD D141 676L)** (AD D135 190)
Presented at a joint NASA/DoD Conference Presented at the 9th Annual Conference on
on Fibers, Metal Matrix, Carbon, and Ceramic Composites and Advanced Ceramic
Matrix Composites, 1986, Cocoa Beach, FL, Materials; American Ceramic Societvy
January 21-24 Cocoa Beach, FL, 20-23 Jan 1985

1.2.1.49 1.2.1.52
SiC Fibers for Advanced Ceramic Composites Environmental Effects on the Tensile Strength
Foltz, T. F. of Chemically Vapor Deposited Silicon Carbide
Ceram. Eng. Sci. Proc. Fibers
6 (9-10), 1206-1220, 1985 Bhatt, R. T. Kraitchman, M. D.
(AD D135 219) NASA Lewis Research Center, Cleveland, OH
Presented at the Raw Materials for Advanced NASA-E-2519, 33pp., 1985
and Engineered Ceramics Conference (AAD A157 111 )
sponsored by the U.S. Department of the Presented at the Annual Conference on
Interior, Bureau of Mines. Composites and Advanced Ceramic

Materials, Cocoa Beach, FL, 15-20 Jan 1984

1.2.1.50
The Tensile Characteristics of Coreless Silicon 1.2.1.53
Carbide Fiber Exposed to Some Environments Creep of Chemically Vapor Deposited SiC
Fukunaga, H. Goda, K. Fibers
Elsevier Science Publishing Company, NY DiCarlo, J. A.
Proceedings of the 6th International NASA Lewis Research Center, Cleveland, OH
European Chapter Conference of the E-2372, NASA-TM-86897, 20pp., 1984
Society for the Advancement of Material (AD D1 31 899)
and Process Engineering Progress in Prepared for the 80th Annual Conference
Advanced Materials and Processes: on Composites and Advanced Ceramic
Durability Reliability and Quality Materials; American Ceramic Society,
Control; Scheveningen, The Netherlands, Cocoa Beach, FL, 15-18 Jan 1984
28-30 May 1985
125-34, 1985 1.2.1.54
(AD D140 756o) Creep Behaviour and Structural
Mater. Sci. Monogr. 29 Characterization at High Temperatures of

Nicalon SiC Fibres
Simon, G. Bunsell, A. R.
J. Mater. Sci.
19 (11), 3658-70, 1984
(AD D131 774)
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1.2.1.55 1.22.2
Mechanical and Structural Characterize'ion of Oxidation Kinetics of Silicon Carbide Whiskers
the Nicalon Silicon Carbide Fibre Studied by X-Ray Photoelectron Spectroscopy
Simon, G. Bunsell, A. R. Wang, Pu S. Hsu, S, M
J. Mater. Sci. Wittberg, T, N.
19 (11), 3649-57, 1984 J. Mater. Sci.
(AD D131 773) 26 (6), 1655-8, Mar 1991

(AD D252 389)

1.2.1.56
Some Mechanical Properties of Silicon Carbide 1.2.2.3
Fibers SiC Whisker Characterization: An Update
Dorokhovich, V. P. Kopan, V. S. Karasek, K. R. Bradley. S A
Silenko, P. M. Donner, J. T Schienic, J L.
Soy. Powder Metall. Met. Ceram. Yeh, H. C.
23 (1), 52-6, 1984 Am. Ceram. Soc. Bull.
(AD D130 581) 70 (2), 224-8, Feb 1991

(AD D250 567)

1.2.1.57
Plasticizing and Wettability Enhancing Coatings 1.2.2.4
on Carbon, Silicon-Carbide and Boron Fibers Effect of Processing Temperature on the
Shorshorov, M. Kh. Alekhin, V. P Morphology of Silicon Carbide Whiskers
Sawateeva, S. M. Fedorov, V. B. Zhou, Y. C. Xia, F.
Chemyshova, T. A. J. Am. Ceram. Soc.
ICCM, Proc. Int. Conf. Compos. Mater., 2nd 74 (2), 447-9, Feb 1991
420-42, 1978 (AD D250 424)
(AD D116 544)
Proceedings of the 1978 International 1.2.2.5
Conference on Composite Materials, The Economics of Silicon Carbide Whisker
ICCM/2; The Metallurgical Society of Fabrication
AIME, Toronto, Canada, 16-20 Apr 1978 FcaonSchoenung, J. M.

Paper No. 75-C-91 F, 1991
1.2.2 Whiskers (AD D202 146 )

Presented at 15th Annual Conference
1.2.2.1 on Composites and Advanced Ceramics,
In Situ Synthesis of Silicon Carbide Whiskers Cocoa Beach, FL, January 15, 1991
from Silicon Nitride Powders
Wang, Hongyu Fischman, Gary S. 1.2.2.6J. Am. Ceram. Soc.1...
J. (7), 151r-2, S. 1Effect of Catalysts and Temperature on Silicon
74(7),1519-2 Jl 1Carbide Whiskers Formation from Rice Husk

Ray, A.K. Mahanty, G.

Ghose, A.
J. Mater. Sci. Lett.
10, 227-9, 1991
(AD D250 539)

* Export Control "Distribution Limited
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1.2.2.7 1.2.2.12
Characterization of Recent Silicon Carbide Application of Artificial Intelligence Control to
Whiskers the Vapor-Liquid-Solid Silicon Carbide
Karasek, K. R. Bradley, S. A. Whisker Process
Donner, J. T, Yeh, H. C. Shalek, P. D. Parkinson, W J,
Schienle, J. L. Los Alamos National Laboratory, NM
J. Mater. Sci. DE90 007835, LA-UR-90-33, 1990
26 (1), 103-11, 1991 (AD D202 069)
(AD D250 399)

1.2.2.13
1.2.2.8 Synthesis of SiC Whiskers from SiO 2
Effect of Gas Phase Composition of SiC and Wang, L. Wada, H
Si3N4 Formations Tien, T. Y.
Wada, Harue Wang, Liya Ceram. Trans.
Ceram. Eng. Sci. Proc. 12, 291-8, 1990
11 (9-10), 1463-79, Sep-Oct 1990 (AD D251 771)
(AD D250 871) Ceramic Powder Science III, Proceedings
14th Annual Conference on Composites and of the 3rd International Conference on
Advanced Ceramic Materials, Cocoa Beach, FL Powder Processing Science, Feb 1990
Jan 1990 Edited by G. L. Messing, S. Hirano,

and H. Hausner

1.2.2.9
Sol-Gel Coatings on Continuous Ceramic Fibers 1.2.2.14
Hay, R. S. Hermes, E. E. Electrokinetic Behavior of Aqueous Silicon
Ceram. Eng. Sci. Proc. Carbide Whisker Suspensions
11 (9-10), 1526-38, 1990 Mutsuddy, B. C.
(AD D250 660) J. Am. Ceram. Soc.

73 (9), 2747-9, 1990

1.2.2.10 (AD D250 015)

Surface Modification of SiC Whiskers
Wu, K.T. Spencer, H. G. 1.2.2.15
Rack, H. J. The Surface Composition of Silicon Carbide
J. Mater. Sci. Lett. Powders and Whiskers: An XPS Study
9 (10), 1218-20, Oct 1990 Taylor, T. N.
(AD D250 694) J. Mater. Res.

4 (1), 189-203, Jan-Feb 1989

1.2.2.11 (AD D250 571)

Formation and Morphology of 2H-SiC
Whiskers by the Decomposition of Silicon 1.2.2.16
Nitride SiC Whiskers from Rice Husk: Role of
Li, Jian-bao Peng, Gang Catalysts
Chen, Shao-rong Chen, Zhen-gang Patel, M. Karera, A.
Wu, Jian-guang J. Mater. Sci. Lett.
I. Am. Ceram. Soc. 8 (8), 955-956, 1989
73 (4), 919-22, Apr 1990 (AD D201 936)
(AD D251 908)
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1.2.2.17 1.2.2.21
Composition and Microstructure of Silicon Characterization of Silicon Carbide Whiskers
Carbide Whiskers Karasek, K. R. Bradley, S A
Karasek, K. R. Bradley, S. A. Donner, J. T. Yeh, H. C
Donner, J. T. Martin, M. R. Schienle, J. L.
Haynes, K. L. J. Am. Ceram. Soc.
Allied-Signal Engineered J. Mater. Sci. 72 (10), 1907-1913, 1989
24 (5), 1617-1622, 1989 ( AD D142 382 )
(AD D201 806) Presented in part at the 12th Annual

Conference on Composites and Advanced

1.2.2.18 Ceramics of the American Ceramic Soc iety.

SiC Whiskers and Platelets Cocoa Beach, FL, January 20, 1988

Weaver, Samuel C. Nixdorf, Richard D.
Vaughan, Gerald 1.2.2.22
Ceram. Trans. Characterization of Surface-Coated Carbide
2, 397-406, 1989 Whiskers for Toughening Ceramics
(AD D250 981 ) Yamamoto, M. Kida, T.
Silicon Carbide 1987, Proc. Conf., Sugihara, K.
Columbus, OH, Aug 1987 Edited by R. A. Bradley, D. E. Clark,

D. C. Larsen and J. 0. Stiegler

1.2.2.19 ASM International, Metals Park, OH

Silicon Nitride and Silicon Carbide Ceramic Conference Paper

Whiskers Synthesis and Phase Stability Whisker Fiber-Toughened Ceram.,

Wada, H. Proc. It. Conf. 1988

Proceedings of the Metallurgical Society 73-9, Jun 1988

of the Canadian Institute of Mining and (AD D250 311)

Metallurgy, Vol. 9, Pergamon Press, NY
Proceedings of the International 1.2.2.23
Symposium on Advanced Structural Silicon Carbide Whisker Staple Yarn
Materials, Aug 1988 Development
149-56, 1989 Skaggs, S. R. Gac, F. D.
(AD D250 507) Shalek, P. D Edwards, G C.

Crill, D. J.

1,2.2.20 NASA Langley Research Center, Hampton, VA
NASA-CP-3001, 79-90, 1988

Degradation of SiC Whiskers at Elevated (ADA44P13 7 9Temperatures (A 421
htemeratue A .PFiber-Tex 1987, Greenville, SC,

Whitehead, A. I. Page, T. F. sponsored by NASA, Washington, DC
Higgins, 1. and Clemson University, Clemson, SC
Ceram. Eng. Sci. Proc.
10 (7-8), 986-997, 1989
(AD D143 096)
Presented at the 13th Annual Conference
on Composites and Advanced Ceramic
Materials; sponsored by Engineering Ceramics
Division, The American Ceramic Society, Inc.,
Cocoa Beach, FL, 15-18 January
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1.2.2.24 1.2.2.27
Toxicity of Silicon Carbide Whiskers Effect of Process Parameters on the Growth of
Birchall, J. C. Stanley, D. R. VLS SiC Whiskers
Mockford, M. J. Pigott, G. H. Shalek, P D. Hurley, G F
Pinto, P. J. Christiansen, D. E. Parkinson, W J
J. Mater. Sci. Lett. Katz, J. D.
7 (4), 350-352, 1988 Metal Matrix, Carbon, mnd Ceramic Matrix
(AD D201 631) Compos.

NASA CP-2482, 127-i44 1987

1.2.2.25 (AD D202 119 ) **

Synthesis and Characterization of VLS-Derived Proceedings of a Joint NASA/DoD Confercnce.

Silicon Carbide Whiskers Cocoa Beach, FL, 22-23 Jan 86

Shalek, P. D. Phillips, D. S.
Christiansen, D. E. Katz, J. D. 1.2.2.28
Parkinson, W. J. Particulate Matters in Silicon Carbide Whiskers
DE88 016226, LA-UR-88-2536, 1988 Lee, K. W. Sheargold, S. W.
(AD D142 337) Ceram. Eng. Sci. Proc.
Submitted to ASM International for 8 (7-8), 702-711, 1987
publication in the Proceedings of the (AD D138 009)
International Conference on Whisker- and Presented at the 1 Ith Annual
Fiber-Toughened Ceramics, Oak Ridge, TN, Conference on Composites and Advanced
June 6-9, 1988 Ceramic Materials, sponsored by the

Engineering Ceramics Division, The

1.2.2.26 American Ceramic Society, Inc.,

Investigation of Near-Surface Chemical, held in Cocoa Beach, FL, January 18-23

Physical and Mechanical Properties of Silicon
Carbide Crystals and Fibers Modified by Ion 1.2.2.29
Implantation Tensile Fracture Behaviour of Long SiC
Spitznagel, J. A. Wood, S. Whiskers
Westinghouse Research and Development Petrovic, J. J. Hoover, R. C
Center, Materials Technology Division, J. Mater. Sci.
Pittsburgh, PA 22 (2), 517-522, 1987
88-9M4-SCIMP-RI, 1988 (AD D136 578)
(AD A200 613 )

1.2.2.30
4P Scale-up and Optimization of the VLS (Vapor-

Liquid-Solid) Growth Process for Beta-SiC
(Silicon Carbide) Whiskers
Hurley, G. F. Christiansen, D. E_
Katz, J. D. Parkinson, W. J.
Phillips, D. S.
Los Alamos National Lab, NM
Annual Technical Report, No. 2, 1985
1 October 84-30 September 85

(AD B098 521 ) *

* Expot Control **Distribution Limited
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1.2.2.31 1.2 2.35
Growth of Beta-Silicon Carbide Whiskers by Development of Silicon Carbide Whiskers
the VLS Process Minday, R. M.
Milewski, J. V. Gac, F. D. Esso Research and Engineering Company.
Petrovic, J. J. Skaggs, S R. Government Research Laboratory, Linden. NJ
J. Mater. Sci. Final Progress Report, 15 April-15 September
20 (4), 1160-1166, 1985 GRU.IGBEJA.71, 1971
(AD D132 091) (AD 892 801L) *

1.2.2.32 1.2.236
Fabrication of SiC Whiskers and Composites On the Wurtzite-Type SiC Whiskers Obtained
Hurley, G. F. Shalek, P D. by Sublimation and the Thermal Stability of
Gac, F. D. Petrovic, J. J. Basic SiC Polytypes
Los Alamos National Lab, NM Inomata, Y. Inoue, Z.
LA-UR-84-2936, CONF-8411102-1, 1984 Emmanuel College, Oriental Science
(AD D133 789) Research Library. Boston, MA
Presented at the Conference on Metal and Translation of Yogyo Kyokaishi
Ceramic Matrix Composite Processing, 70-9, Emm-70-262, 78 (4), 133-138t 1971
Battelle, Columbus Laboratories, (AD 724 103)
Columbus, OH, November 12-15, 1984

1.2.2.37
1.2.2.33 The Structure, Perfection and Annealing
Scale-Up and Optimization of the VLS (Vapor- Behaviour of SiC Needles Grown by a VLS
Liquid-Solid) Growth Process for Beta-SiC Mechanism
Whiskers Krishna, P. Marshall, R. C.
Hurley, G. F. Chnstiansen, D. E. . Cryst. Growth
Parkinson, W. J. Shalek, P. D. 9, 319-325, 1971
Los Alamos National Lab, NM AFCRL-71-0356
Annual Technical Report, No. 1, (AD 726 301)
1 October 83-30 September 84
LAUR-84-3609, 1984 1.2.2.38
(AD B088 058) The Growth of Silicon Carbide Needles by the

Vapor-Liquid-Solid Method
1.2.2.34 Berman, 1. Ryan, C. E.
Whisker Technology 3. Cryst. Growth
Gnehm, C. Schnell, C. R. 9, 314-318, 1971
Army Foreign Science and Technology AFCRL-71-0355
Center, Charlottesville, VA (AD 726 303)
Translated from Neue Zuenicher Zeitung
(Switzerland)
FSTC-HT-23-115-75, 1975
(AD B003 118)**
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1.2.2.39 1.2.2.43
Electron Microscopy and Diffraction of Tensile Testing of SiC Whiskers
Thermally Decomposed Beta-Silicon Carbide Petrovic, J. 1.
Whiskers LA-UR-84-3524, CONF-8408133-1, 1984
Comer, J. J. (AD D133 788 )
J. Appl. Crystallogr. Presented at the Proceedings of the
4, Part 1, 12-15, 1970 Japan-U.S. Seminar on Fundamentals of
AFCRL-71-0351 Structural Ceramics, University of
(AD 725 805 ) Washington, Seattle, WA
Revision of Report dated II May 70

1.2.2.44

1.2-2.40 On the Tensile Strength of Ribbon-Like SiC
Effect of Heat Treatment and Exposure to Whiskers
Molten Silicates on the Strength of SiC Veldkamp, J. D. B.
Whiskers J. Mater. Sci.
Hillig, W. B. 6 (12), 1486-1492, 1971
NASA CP-2482, 117-126, 1987 (AD 178 519)
(AD D141 682L)**
Presented at a joint NASA/DoD Conference 1.2.3 Platelets
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1.3.1.9 1.32.2
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A120 3  Processing and Performance of Several SiC
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Cumbrera, Fraacisco L. Shih, C. J. Yang, J. M.
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Goretta, Kenneth C. Routbort, Jules L. Mater. Manuf. Process.
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2.1.2.62 2.1.2.67
Wear Mechanisms of Ceramic Cutting Tools Tensile Fracture Toughness of Ceramic
When Machining Ferrous and Non-ferrous Materials: Effects of Dynamic Loading and
Alloys Elevated Temperatures
Brandt, G. Gerendas, A. Suresh, S. Nakamura, T
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I. Eur. Ceram. Soc. Duffy, J.
6, 273-90, 1990 J. Am. Ceram. Soc.
(AD D250 452) 73 (8), 2457-66, 1990
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2.1.2.63
Effect of Fracture Temperature and Relative 2.1.2.68
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Wereszczak, A. A. Parvizi-Majidi, A. Graves, R. S. Tiegs, T. N.
Ceram. Eng. Sci. Proc. J. Am. Ceram. Soc.
11 (7-8), 721-33, 1990 73 (2), 461-464, 1990
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under C" -upressive Loading Beach, FL, 15-18 Jan, 1989

Liu, D. S. Parvizi-Majidi, A.
Ceram. Eng. Sci. Proc. 2.1.2.69
11 (7-8), 745-53, 1990 Silicon Carbide Whisker/Alumina Matrix
(AD D250 058) Composites: Effect of Whisker Surface

Treatment on Fracture Toughness

2.1.2.65 Homeny, J. Vaughn, W. L.
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Rice, R. W. 73 (2), 394-402, 1990

Ceram. Eng. Sci. Proc. (AD D143 742 )
11 (7-8), 667-94, 1990
(AD D250 043)

2.1.2.70
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2.1.2.71 2.1.2.75
Modeling of Creep of Aligned Short-Fiber Advanced Ceramic Materials for Metal Cutting
Reinforced Ceramic Composites Troczynski, T. B. Ghosh, D
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(AD D142 723) Proceedings of the International

Symposium on Advanced Structural

2.1.2.72 Materials, Aug 1988
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Thermal Conductivity 20 (Proc. Int. Conf. NASA Lewis Research Center, Cleveland, OH
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2.1.2.78
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Matrix Composite Chaim, R. Baum, L.
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4th 1988, 765-75, 1989 72 (9), 1636-1642, 1989
Technomic Publishing Company, (AD D143 593)
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2.1.2.79 2.1.2.82
Indentation Testing of an AI203/SiC Whisker Mechanical Properties of Alumina/Silicon
Composite Carbide Whisker Composites
Breder, K. Zeng, K. Lio, S. Watanabe, M.
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The American Ceramic Society, Inc.,
Cocoa Beach, FL, 15-18 Jan 2.1.2.83

Effect of Silica and Processing Environment on
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Creep Characterization of Short Fiber- Smith, S. M. Scattergood, R. 0.
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Ceram. Eng. Sci. Proc. (AD D142 234)
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Presented at the 13th Annual Conference Interaction of Ceramic Cutting Tools with
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Division, The American Ceramic Society, Inc., Mater. Sci. Eng. A
Cocoa Beach, FL, 15-18 Jan 109 (1/2), 379-387, 1989

(AD D141 236 )
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Comparison of Strengths of Active Metal Materials Research at the E-MRS Spring Meeting
Brazements in Alumina and SiC Whisker- Strasbourg, 31 May-2 Jun 88.
Reinforced Alumina
Moorhead, A. J. Kim, H-E. 2.1.2.85
Ceram. Eng. Sci. Proc. The Effect of Whisker Length on the
10 (11- 12), 1854-1865, 1989 Mechanical Properties of Alumina-SiC Whisker
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2.1.2.86 2.1.2.89
High-Temperature Thermoelastic Constitutive Modeling and Characterization of Fracture of
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2.1.2.92 2.1.2.95
The R-Curve Behavior of SiC Whisker Factors Influencing the Toughening Behavior of
Polycrystalline Alumina Matrix Composite to Whisker Reinforced Ceramics
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Properties of SiC Whisker-Reinforced Oxide
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275-9, Jun 1988 An Analysis of Dynamic Fracture in
(AD D250 333) Microcracking Brittle Solids

Brockenbrough, J. R. Suresh, S.
2.1.2.94 Duffy, J.
Observations of Non-Steady State Creep in SiC Philos. Mag. A
Whisker Reinforced Alumina 58 (4), 619-34, 1988
Porter, J. R. (AD D252 420)
Edited by R. A. Bradley, D. E. Clark,
D. C. Larsen and J. 0. Stiegler 2.1.2.98
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2.1.2.99 2,1.2.103
Fracture Toughness and Fatigue Crack Growth Microanalytical Characterization of Wear
Behaviour of an A12 0 3 -SiC Composite Damage in an Alumina-Silicon Carbide Whisker
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23 (9), 3206-13, 1988 Ceramics Division, TN
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Singh, J. P. Smith, S. Theoretical and Experimental Analysis of the
Scattergood, R. 0. Toughening Behavior of Whisker
Argonne National Lab, Materials and Reinforcement in Ceramic Matrix Composites
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DE89 009843, CONF-881207-2, 1988 Angelini, P. Tiegs, T. N.
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2.1.2.106 2.1.2.109
Mechanical Properties and Wear Resistance of Machining with A12 0 3 -SiC Whisker Cutting
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Alumina Billman, E. R. Mehrotra. P K
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Wear of an Alumina-Silicon Carbide Whisker

2.1.2.108 Composite
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Presented at the 13th International (AD AI50 819)
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Toughening Behavior in SiC Whisker
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Alumina-SiC Whisker Composites Becher, P. F. Wei, G. C.
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Development Contractor Coordination on Composites and Advanced Ceramic
Meeting, Dearborn, MI, 13 Nov 83 Materials (Part 2), Cocoa Beach, FL,

January 1992

2.1.3 Platelet Reinforced
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Marcel Dekker, Inc., NY Whisker-Reinforced Mullite Composites
Handbook of Ceramics and Composites Tiegs, Terry Becher, Paul
(Synthesis and Properties) Angelini, Peter
I (Chapt. 3), 35-64, 1990 Mullite and Mullite Matrix Composites
(AD D252 454) Edited by S. Somiya, R. F. Davis.

and J. A. Pask

2.2.2.10 Ceram. Trans.

Processing and Mechanical Properties of SiC 6, 463-72, 1990

Whisker Reinforced Mullite (-ZrO2 )- (AD D251 170)

Composites
Hoffmnann, M.J. Liu, H. 2.2.2.13
Petzow, G. Microstructure and Mechanical Properties of
Metal and Ceramic Matrix Composites, Mullite-Silicon Carbide Composites
Processing, Modeling and Mechanical Osendi, M. I. Bender, B. A
Behavior, Proceedings of an International Lewis III, D.
Conference, 1990 J. Am. Ceram. Soc.
Edited by R. B. Bhagat, A. H. Clauer, 72 (6), 1049-1054, 1989
P. Kumar, and A. M. Ritter (AD D142 525)
The Minerals, Metals and Materials Society, Presented at the 40th Pacific Coast
Warrendale, PA Regional Meeting of the American Ceramic
Met. Ceram. Matrix Compos. Society, San Diego, CA, 2 Nov 87
Process. Conf. Proc.
177-84, 1990 2.2.2.14
(AD D252 405) Mechanical and Microstructural

Characterization of Mullite and Mullite-SiC-
Whisker and ZrO2-Toughened-Mullite-SiC-
Whisker Composites
Ruh, Robert Mazdiyasni, K S.
Mendiratta, M. G.
J. Am. Ceramn Soc.
71 (6), 503-12, Jun 1988
(AD D251 042)
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2.2.2.15 2.2.2.18
Micromechanical Residual Stresses in SiC Thermal Shock Resistance of Mullite-Based
Whisker Reinforced Mullite Matrix and Si3 N4  SiC-Whisker Composites
Matrix Composites Kelley II, W. H.
Li, Z. Bradt, R. C. Air Force Institute of Technology, School
Edited by R. A. Bradley, D. E. Clark, of Engineering, Wright-Patterson AFB. OH
D. C. Larsen and J. 0. Stiegler Master's Thesis
ASM International, Metals Park, OH AFIT/GAEIAA/86D-6, 1986
Conference Paper (AD A179 214)
Whisker Fiber-Toughened Ceram.,
Proc. Int. Conf. 1988 2.2.2.19
289-98, Jun 1988 SiC Whiskers-Reinforced Ceramic Matrix
(AD D250 335) Composites

Samanta, S. C. Musikant. S
2.2.2. 16 Ceram Eng. Sci. Proc.
High Temperature Creep of SiC Whisker- 6 (7-8), 663-672, 1985
Reinforced Ceramics (AD D135 198 )
Koester, D. A. Nixon, R. D. Presented at the 9th Annual Conference
Chevachawrenkul, S. Davis, R. F. on Composites and Advanced Ceramic
Edited by R. A. Bradley, D. E. Clark, Materials sponsored by Ceramic-Metal Systems
D. C. Larsen and J. 0. Stiegler Division, The American Ceramic Society,
ASM International, Metals Park, OH Cocoa Beach, FL, January 20-23, 1985
Conference Paper
Whisker Fiber-Toughened Ceram., 2.2.3 Particulate Reinforced
Proc. Int. Conf. 1988
139-45, Jun 1988 2.2.3.1
(AD D250 320) Effect of CeO 2 on Reaction-Sintered Mullite-

ZrO2 Ceramics

2.2.2.17 Wu, Jenn-Ming Lin, Chich-Mao
Mechanical and Microstructural J. Mater. Sci.
Characterization of Mullite-ZrO 2 -SiC Whisker 26, 4631-6, 1991

Composites (AD D252 074)
Ruh, R. Mazdiyasni, K. S.
Mendiratta, M. G. Zangvil, A. 2.2.3.2
Edited by R. A. Bradley, D. E. Clark, Mullite Alumina Particulate Composites by
D. C. Larsen and J. 0. Stiegler Infiltration Processing: It, Infiltration and
ASM International, Metals Park, OH Characterization
Conference Paper Marple, B.R. Green, D. J.
Whisker Fiber-Toughened Ceram., J. Amr Ceram. Soc.
Proc. hit. Conf 1988 73 (12), 3611-16, Dec 1990
91-6, Jun 1988 (AD D250 173)
(AD D250 313)
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2.2.3.3 2.2.3.6
Superplastic Flow of Two-Phase Ceramics Non-Stoichiometric Mullites from A]2 0 3-SiO 2 -
Containing Rigid Inclusions-Zirconia/Mullite ZrO2 Amorphous Materials by Rapid
Composites Quenching
Yoon, Chong K. Chen, I-Wei Yoshimura, Masahiro Hanaue, Yasuhiro
J. Am. Ceram. Soc. Somiya, Shigeyuki
73 (6), 1555-65, Jun 1990 Mullite and Mullite Matrix Composites
(AD D251 692) Edited by S. Somiya, R. F. Davis,

and J. A. Pask

2.2.3.4 Ceram. Trans.
Mechanical Properties and Microstructures of 6, 449-56, 1990

Mullite-Zirconia Composites (AD D251 169

Leriche, A.
Mullite and Mullite Matrix Composites 2.2.3.7
Edited by S. Somiya, R. F. Davis, Preparation and Sintering of Fine Composite
and J. A. Pask Precursors of Mullite-Zirconia by Chemical
Ceram. Trans. Copolymerization of Metal Alkoxides
6, 541-52, 1990 Suzuki, H. Saito, H.
(AD D251 174) J. Mater. Sci.

25 (4), 2253-2258, 1990

2.2.3.5 (AD D143 299)

Mullite-Cordierite Composites by Triphasic
Sol-Gel Route 2.2.3.8
Srikanth, V. Ravindranathan, P. Crystallization of Gel-Derived Mullite-Zirconia
Rani, L. Roy, R. Composites
Metal and Ceramic Matrix Composites, Low, I. M. McPherson, R.
Processing, Modeling and Mechanical J. Mater. Sci.
Behavior, Proceedings of an International 24 (3), 951-8, 1989
Conference, 1990 (AD D252 472)
Edited by R. B. Bhagat, A. H. Clauer,
P. Kumar, and A. M. Ritter 2.2.3.9
The Minerals, Metals and Materials Society, Behaviour of Titanium in Mullite-Zirconia
Warrendale, PA Composites
Met. Ceram. Matrix Compos. Process. Conf Proc. Melo, M. F. Figueiredo, M. 0.
167-76, 1990 Mater. Sdi. Eng. A
(AD D252 404) 109 (1/2), 61-68, 1989

(ADD141 228)
Presented at the Symposium on Ceramic
Materials Research at the E-MRS Spring
Meeting, Strasbourg, 31 May-2 Jun 1988
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2.2.3.10 2.2.3.14
An Electron Microscopy Study of the Atomic Microstructure and Mechanical Properties of
Structure of a Mullite in a Reaction-Sintered Mullite/ZrO 2 Composites
Composite Moya, J. S. Osendi, M. I
Schryvers, D. Srikrishna, K. J. Mater. Sci.
O'Keefe, M. A. Thomas, G. 19 (9), 2909-2914, 1984
J. Mater. Res. (AD D132 315)
3 (6), 1355-61, Nov-Dec 1988
(AD D250 706) 2.2.3.15

Oxidation of Mullite-Zirconia-Alumina-Silicon
2.2.3.11 Carbide Composites
Preparation of Zirconia-Mullite Ceramics by Baudin, Carmen Moya, Jose S.
Reaction-Sintering J. Am. Ceram. Soc.
Boch, P. Giry, J. P. 73 (5), 1417-20, 1990
Sci. Sintering (AD D251 754)
20 (2/3), 141-148, 1988
(AD D140 158) 2.2.3.16

Zirconia-Toughened Mullite/The Role of Zircon
2.2.3.12 Dissociation
Preparation and Mechanical Properties of Boch, P. Chartier, T.
Mullites and Mullite-Zirconia Composites Giry, J. P.
Kubota, Y. Takagi, H. Mullite and Mullite Matrix Composites
Government Industrial Research Institute, Edited by S. Somiya, R. F. Davis,
Nagoya, Japan and J. A. Pask
179-188, 1986 Ceram. Trans.
(AD D138 324) 6, 473-94, 1990
British Ceramic proceedings, 'Special (AD D251 184)
Ceramics 8', were presented at a meeting
of the Basic Science Section, held at 2.2.3.17
City University, London, Microstructures and Mechanical Properties of
December 18-20, 1985 Mullite-Zirconia Composites Made from

Inorganic Sols and Salts
2.2.3..13 Rundgren, K. Elfving, P.
Preparation and Properties of Reaction- Tabata, H. Kanzaki, S.
Sintered Mullite-ZrO 2 Ceramics Pompe, R.
Boch, P. Giry, J. P. Mullite and Mullite Matrix Composites
Mater. Sci. Eng. Edited by S, Somiya, R. F. Davis,
71, 39-48, 1985 and J. A. Pask
(AD D132 726) Ceram. Trans.
Presented at the International Symposium 6, 553-66, 1990
on Engineering Ceramics, Jerusalem, Israel, (AD D251 175)
December 16-20, 1984
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2.2.3.18 2.2.3.22
Ageing Effect on Microstructural and Properties of Mullite-Zirconia Composites
Mechanical Properties of Mullite-ZrO2 -TiO 2  Prepared by Different Processing Routes
Composites Wallace J. S. Claussen, N.
Melo, M. F. Moya, J. S. Prochazka, S.
J. Mater. Sci. Max-Planck-institut fuer Metallforschung,
25 (4), 2082-2086, 1990 Institut fuer Werkstoffwissenschaften,
(AD D143 292) Stuttgart, Germany,

642-649, 1984

2.2.3.19 (AD D132 055)

Microstructural and Mechanical Proceedings of the First International

Characterisation of Mullite-Zirconia Symposium on Ceramic Components for

Cpmposites Containing Yttria Engine, held on October 17-19, 1983,

Joliet, B. Cambier, F. Hakone, Japan

Dapra, L. Leblud, C.
Leriche, A. 2.2. 4 Platelet Reinforced
J. Phys.
47 (2), Supplement CI, CI-723/C1-728, 1986 2.2.4.1
I AD D136 693) Effect of Processing on Mechanical Properties
Presented at the 13th International of Platelet-Reinforced Reinforced Mullite
Conference on Science of Ceramics, Composites
Orleans, France, September 9-11, 1985 Nischik, Carmen Seibold, Michael M.

Travitzky, Nathum A. Claussen, Nils

2.2.3.20 J. Am. Ceram. Soc.
74 (10), 2464-68, 1991

K Ic Calculations for Some Mullite-Zirconia (AD 24- 530)

Composites Prepared by Reaction Sintering

Baudin de la Lastra, C. Leblud, C.
Leriche, A. Cambier, F.
Anseau, M. R. 2.3 SiO 2 Matrix
J. Mater. Sci. Lett.
4 (9), 1099-1101, 1985 2.3.1 Fiber Reinforced
(AD D133 575)

2.3.1.1
2,2.3.21 Scanning Auger Electron Spectroscopy of the
Solid-Solution Effects on the Fracture Fiber/Matrix Interface of SiC Fiber/Silicate
Toughness of Mullite-ZrO 2 Composites Glass Matrix Composites
Osendi, M. 1. Miranzo, P. Laube, Bruce L. Brennan, John J.
Moya, J. S. American Vacuum Society, NY
J. Mater. Sci. Lott. 1. Vac. Sci. Technol. A
4 (8), 1026-1028, 1985 8 (3), 2096-2100, May-Jun 1990
(AD D132 769) (AD D251 595)
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2.3.1.2 23.1.5
Advanced Hardened Antenna Window Impact of Chevron Notch Location on Work-of-
Materials Study. III Fracture Values for Fiber Reinforced Ceramic-
Brazel, J. P. Matrix Composites
General Electric Company, Re-Entry and Chayka, Paul V.
Environmental Systems Division, NASA Langley Research Center, Hampton, VA
Philadelphia, PA Edited by J. D. Buckley
Final Report, 19 May 72-19 April 73 Conference Publication
1973 Metal Matrix, Carbon, and Ceramic Matrix
(AD 768 225) Composites, 14th Conference, Jan 1990

NASA-CP-3097, Part 1, 295-307, Dec 1990

2.3.1.3 (AD D250 765)

Advanced Hardened Antenna Window
Materials Study 2.3.1.6
Brazel, J. P. Fiber Toughened Slip-Cast Fused Silica
General Electric Company, Re-entry and Lyons, Jed S. Harris, Joe N.
Environmental Systems Division, Starr, Thomas L.
Philadelphia, PA NASA Langley Research Center, Hampton, VA
Final Report, 7 December 70-7 November 71 Edited by J. D. Buckley
72SD2054, 1972 Conference Publication
(AD 741 384) Metal Matrix, Carbon, and Ceramic Matrix
Report on Reduction of Vulnerability, ABM Composites, 13th Conference, Jan 1989
Systems NASA-CP-3054, Part 1, 163-76, Feb 1990

(AD D443 123)

2.3.1.4
Finite Element Studies of Crack Growth in a 2.3.1.7
Ceramic Matrix Composite A Comparative Study of the Impact Behavior of
Lyons, Jed S. Meyers, Carolyn W. Ceramic Matrix Composites
Starr, Thomas L. Macke, T. Quenisset, J. M.
Ceram. Eng. Sci. Proc. Neuilly, D. Rocher, J. P.
11 (9-10), 1663-73, Sep-Oct 1990 Naslain, R.
(AD D250 876 ) Compos. Sci. Technol.
14th Annual Conference on Composites and 37 (1-3), 267-278, 1990
Advanced Ceramic Materials, Cocoa Beach, FL (AD D142 719)
Jan 1990

2.3.1.8
Toughness Assessment of Ceramic Matrix
Composites
Bouquet, M. Birbis, J. M.
Quenisset, J. M.
Compos. Sci. Technol.
37 (1-3), 223-248, 1990
(AD D142 717)
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2.3-1.9 2.3.1,14
Toughness, Microstructure and Interface Mechanical Properties of Partially Densified
Characteristics for Ceramic-Ceramic SiC/SiO 2 Gel Matrix Composites
Composites Lee, B. I. Hench, L. L.
Osmani, H. Rouby, D. Ceram. Eng. Sci. Proc.
Fantozzi, G. 8 (7-8), 685-692, 1987
Compos. Sci. Technol. (AD D138 008)
37 (1-3), 191-206, 1990 Presented at the 1 Ith Annual
(AD D142 716) Conference on Composites and Advanced

Ceramic Materials, sponsored by the

2.3.1.10 Engineering Ceramics Division, The
American Ceramic Society, Inc.,

Advanced Silica CompoG .e held in Cocoa Beach, FL
Paquette, D. G.

Ford Aerospace Corporation, Aeronutronic January 18-23, 1987

Division, Newport Beach, CA
Interim Report, September 87-September 88 2.3.1.15
1989 Ceramic-Ceramic Composites
(AD B134 915L)** Hordonneau, Capdepuy,

Societe Nationale Industrielle

2.3.1.11 Aerospatiale, Paris, France
ESA-86-97 164, SNIAS-86 1-430-102, 1986

Structure-Property Relationships in Ceramic ( AD D 136 706 )

Composites from Sol-Gel Processes

Brotzman, R. W. Gulliver, E. A. Presented at the Ist European

Allred, R. E. Conference on Composite Materiaux,

PDA Engineering, Materials Development Bordeaux, France, September 24-27, 1985

Department, Albuquerque, NM
1989 2.3.1.16
(AD B130 &55)** A Program to Improve the Strength and

Toughness of Sintered Fused Silica, Phase II

2.3.1.12 Starr, T. L. Harris, J. N.
Walton Jr., J. D.

Reaction Sintering of Gel Derived Ceramic Georgia Technical Research Institute, Atlanta
Composites

Park, S. Y. Lee, B. I. Final Report, 1 May 84-30 April 85

1. Non-Cryst. Solids A-3809, 1985

100, 345-51, 1988 (AD B094 577L)**

(AD D251 144)

2.3,1.13
Interfacial Characterization of Glass
Matrix/Nicalon SiC Fliber Composites: A
Thermodynamic Approach
Benson, P. M. Spear, K. E.
Pantano, C. G.
Ceram. Eng. Sci, Proc.
9 (7-8), 663-70, 1988
(AD D251 137)
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2.3.1.17 2.3.1,21
Reinforcing Fused Silica with High Purity Erosion Behavior of Materials in Rain at High
Fibers Velocities
Meyer, F. P. Quinn, G. D, Schmitt Jr., G. F.
Walck, J. C. High Temp.-High Pressures
Army Materials and Mechanics Research 6 (2), 177-188, 1974
Center, Ceramics Research Division, (AD Dl 10 461)
Watertown, MA
Ceram. Eng. Sci. Proc. 2.3.2 Whisker Reinforced
6 (7-8), 646-656, 1985
(AD D135 197) 2.3.2.1
Presented at the 9th Annual Conference on Defect-Eliminated Whisker-Reinforced SiO 2

Composites and Advanced Ceramic Materials, Glass Composite from Surface-Oxidized Si3 N4

sponsored by Ceramic-Metal Systems Division, Whiskers
The American Ceramic Society, Cocoa Beach, FL, Yoshimura, M. Noma, T.
January 20-23, 1985 Ogasawara, N. Somiya, S.

J. Mater. Sci. Lett.

2.3-1.18 9 (1), 53-56, 1990

Fiber Reinforcement of Slip-Cast Fused Silica (AD D143 233)
Starr, T. L. Harris, J. N.
Georgia Technical Research Institute, Atlanta 2.3.2.2
Final Report, 8 June-15 December Silicon Carbide-Whisker-Reinforced Cellular
A-3868, 1984 Silica Composites
(AD B099 495L)** Wu, M. Messing, G. L.

J. Am. Ceram. Soc.
2.3.1.19 73 (11), 3497-9, Nov 1990
Missile Materials Technology (MMT) Program. (AD D250 160)

Boron Nitride Reinforced Silica Composites
Cooney, J.E. Jeppesen, J.L. 2.3.2.3
Ford Aerospace and Communications Erosion Resistant Sintered Silica
Corporation, Aeronutronic Division, Starr, T. L. Harris, J. N.
Newport Beach, CA Lackey, W.J. Lyons, J. S,
Final Technical Report, September 82-June 84 Georgia Technical Research Institute, Atlanta
1984 Final Report, 8 Nov 85-19 Dec 88
(AD B095 446) *1989

(AD BI41 377L)**

2.3.1,20
Program to Improve the Strength and
Toughness of Sintered Fused Silica
Starr, T. L. Walton Jr., J. D.
Georgia Institute of Technology,
Engineering Experiment Station, Atlanta
Final Report, 30 Nov 82-29 Nov 83
GIT/EES-A-3432, 1984
(AD B079 730L) **
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2.3.3 Particulate Reinforced 2.4.1.3
Development of a System for Prestressing

2.3.3.1 Brittle Materials
Alumina-Silica System Greszczuk, L. B_ Leggett, H.
Doremus, Robert H. Douglas Aircraft Co., Inc.; Missile and
Edited by N. P. Cheremisinoff Space Systems Division, Santa Monica, CA
Marcel Dekker, Inc., NY Final Report
Handbook of Ceramics and Composites DAC-92200, N67-3985 I, 176pp., 1967
(Synthesis and Properties) (AD D116 887)
1 (Chapt. 2), 23-34, 1990
(AD D252 453) 2.4.2 Whisker Reinforced

2.3.3.2 2.4.2.1
Response of Two Silica Composites to Stress Processing and Mechanical Properties of SiC-
Wave Loading Whisker-Reinforced A120 3-ZrO2 Composites
Fogelson, D. J. Lee, L. M. Lucchini, E. Maschio, S'.
Ktech Corporation, Albuquerque, NM J. Mater. Sci. Lett.
Final Technical Report, Aug 82-Jan 83 9 (4), 417-419, 1990
1983 (AD D143 389)
(AD B079 013)**

2.4.2.2
Microstructure and Fracture Toughness of

2.4 ZrO2 Matrix Yttria-Doped Tetragonal Zirconia
Polycrystal/Mullite Composites Prepared by an
in Situ Method

2.4.1 Fiber Reinforced Okada, K. Otsuka, N.
Brook, R. J. Moulson, A. I.

2.4.1.1 J. Am. Ceram. Soc.
Chemical Vapor Infiltration of Zirconia within 72 (12), 2369-2372, 1989
the Pore Network of Fibrous Ceramic Materials (AD D143 838)
from ZrCI4-H2-CO2 Gas Mixtures
Minet, J. Langlais, F.
Naslain, R. 2.4.2.3
Compos. Sci. Technol. Diffusional Creep of a SiC Whisker Reinforced
37 (1-3), 79-107, 1990 Alumina/Zirconia Composite
(AD D142 712) Duclos, R. Cramnpon, J.

Scr. Metall.

2.4.1.2 23 (10), 1673-1678, 1989

Thermomechanical Properties and Oxidation (AD D141 949)

Resistance of Zirconia CVI-Matrix Composites:
I-Mechanical Behavior
Minet, J. Langlais, F.
Quenisset, J. M. Naslain, R.
J. Eur. Ceram. Soc.
5 (6), 341-56, 1989
(AD D251 055 )
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2.4.2.4 2.4.3 Platelet Reinforced
Mechanical Properties and Microstructure of
an Air-Annealed SiC-Whisker/Y-TZP 2.4.3.1
Composite Orientation of Platelet Reinforcements in
Akimune, Y. Katano, Y. Ceramic Matrix Composites Produced by
Shichi, Y. Pressure Filtration
Adv. Ceram. Mater. Warner, D. A. Warner, K. A.
3 (2), 138-142, 1988 Jensen, D. Juul Sorenson, 0. T.
(AD D138 940) Ceram. Eng. Sci. Proc.

13 (9-10), 172-9, Sep-Oct 1992

2.4.2.5 (AD D253 283 )

Mechanical Properties and Microstructure of Proceedings of the 16th Annual Conference
Mullite-SaiC- 2 Pr rticulate Comi ositrre f on Composites and Advanced CeramicMullite-SiC-ZrO 2 Particulate Composite Materials (Part 1), Cocoa Beach, FL,

Kamiaka, Hideto Yamagishi, Chitake ManualP 1992

Asaumi, Junji January 1992

Mullite and Mullite Matrix Composites
Edited by S. Somiya, R. F. Davis, 2.4.3.2
and J. A. Pask Microwave Sintering of Multiple Alumina and
Ceram. Trans. Composite Components
6, 509-18, 1990 Katz, Joel D. Blake, Rodger D.
(AD D251 172) Am. Ceram. Soc. Bull.

70 (8), 1304-8, Aug 1991

2.4.2.6 (AD D251 833)

Mechanical Properties, Thermal Shock
Resistance and Thermal Stability of Zirconia- 2.4.3.3
Toughened Alumina-10 vol% Silicon Carbide High-Toughness Ce-TZP/A120 3 Ceramics with
Whisker Ceramic Matrix Composite Improved Hardness and Strength
Solomah, A. C. Reichert, W. Cutler, R. A. Mayhew, R. J.
Rondinella, V. Esposito, L. Prettyman, K. M. Virkar, A. V.
Toscano, E. J. Am. Ceram. Soc.
J. Am. Ceram. Soc. 74 (1), 179-86, Jan 1991
73 (3), 740-743, 1990 (AD D250 365)
(AD D143 539)

2.4.3.4
Yttria- and Ceria-Stabilized Tetragonal
Zirconia Polycrystals (Y-TZP, Ce-TZP)
Reinforced with A12 0 3 Platelets
Heussner, K-H. Claussen, N.
J. Eur. Ceram. Soc.
5 (3), 193-200, 1989
(AD D143 181)
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2.4.3.5 2.4.4.4
On the Relation Between Powder Migration of lntergranular Boundaries in Cubic
Characteristics and Mechanical Properties Zirconia-Yttria Induced by Magnesia Addition
Schubert, H. Jeong, Jun-Whan Yoon, Duk N.
Ceram. Trans. Kim, Doh-Yeon
12, 813-825, 1990 J. Am. Ceramn Soc.
(AD D251 788 ) 73 (7), 2063-7, Jul 1990
Ceramic Powder Science III, Proceedings (AD D251 726)
of the 3rd International Conference on
Powder Processing Science, Feb 1990 2.4.4.5
Edited by G. L. Messing, S. Hirano, Sintering of Particulate Composites Under a
and H. Hausner Uniaxiai Stress

Rahaman, Mohamed N. De Jonghe. Lutgard C
2.4.4 Particulate Reinforced J. Am. Ceram. Soc.

73 (3), 602-6, Mar 1990
2.4.4.1 (AD D251 897)
Microstructural and Chemical Influences of
Silicate Grain-Boundary Phases in Yttria- 2.4.4.6Stabilized Zirconia2.46

lized Y.J. Angeli, P.Alumina/Mullite Interfaces in Mullite/Zirconia
Lian, Y. J. Angeli, P. Composites
Mecartney, M. L. Srikrishna, K. Thomas, G.
J. Am. Ceram. Soc. oaJ.S73 (9), 2728-35, Sept. 1990 Moya, J. S.
( 2 -Dp.0 1960 Mullite and Mullite Matrix Composites

(AD D 096 Edited by S. Somiya, R. F. Davis,

and J. A. Pask
2.4.4.2 Ceram. Trans.
Tetragonal to Monoclinic Transformation in 6, 519-27, 1990
Yttria-Doped Tetragonal Zirconia Polycrystals (AD D251 173)
Examined by Acoustic Microscope
Takebe, Hiromichi Okano, Tsuneya 2.4.4.7
Semba, Takuya Morinaga, Kenji Reaction Sintered Mullite-Zirconia and Mullite-
Japan Institute of Metals, Sendai, Japan Zirconia-SiC Ceramics
Nippon Kinzoku Gakkaishi (J. Jpn. Inst. Met.) Moya, Jose S.
54 (12), 1358-62, Dec 1990 Mullite and Mullite Matrix Composites
(AD D250 892) Edited by S. Somniya, R. F. Davis,

and J. A. Pask
2.4.4.3 Ceram. Trans.
Diffusion Bonding of Zirconia/Alumina 6, 495-507, 1990
Composites (AD D251 171)
Nagano, T. Kato, H.
Wakai, F.
J. Am. Ceram. Soc.
73 (11), 3476-80, Nov 1990
(AD D250 157)
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2.4.4.8 2.4.4.13
Effect of MnO on the Microstructures, Phase High Toughness Ceramics and Ceramic
Stability, and Mechanical Prcperties of Ceria- Composites
Partially-Stabilized Zirconia (Ce-TZP) and Ce- Ruhle, M. Evans, A. G.
TZP-Alumina Composites Prog. Mater. Sci.
Wang, J. S. Tsai, J. F. 33 (2), 85-167, 1989
Shetty, D. K. Virkar, A. V. (AD D143 841)
J. Mater. Res.
5 (9), 1948-57, 1990 2.4.4.14
(AD D250 074) Fabrication and Properties of Uniaxially and

Hot-Pressed A12 0 3 -ZrO2 Composites
2.4.4.9 Rytkonen, T. Keskinen, K.
Characterization of Zirconia-Alumina Lintula, P.
Composites Sintered Using 2.45 GHz Radiation Ceram. Eng. Sci. Proc.
Park, S. S. Meek, T. T. 10 (9-10), 1449-1461, 1989
Cerain. Eng. Sci. Proc. (AD D143 016)
11 (9-10), 1395-1404, 1990 Presented at the 13th Annual Conference on
(AD D250 030) Composites and Advanced Ceramic Materials

sponsored by Engineering Ceramics Division,
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2.4.4.25 2.4.4.29
Thermal Stability and Mechanical Properties of The Role of Tetragonal and Monoclinic ZrO2
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System Structural Changes and Mechanical Properties
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2.4.4.42 2.4.4.46
Superplastic Flow of Mullite-Zirconia Evaluation by Indentation of Fracture
Composites Toughness of Ceramic Materials
Yoon, C. K. Chen, I-Wei Liang, K. M. Orange, G
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2.4.4.43 Haylock, J. Horvath, S.
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(AD D250 406) Ito, S. Watanabe, M.

Matsuo, Y.

2.4.4.44 Ceram. Eng. Sci. Proc.
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R-Curve Behavior and Thermal Shock 2.4.4.49
Resistance of Ceramics Characterization of Superplastic Yttria-
Swain, M. V. Stabilized Tetragonal Zirconia by a Hot
J. Am. Ceram. Soc. Indentation Technique
73 (3), 621-628, 1990 Neih, T. G. Wadsworth, J.
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2.4.4.50 2.4.4,54
On the Microstructure and Thermal Shock Temperature Dependence of Internal Friction in
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2.4.4.59 2.5 Other Oxide Matrices
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Flow and Fracture in Spinel Structured
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2.5.3.4 2.5.3.8
Transformation Toughening of Composite Gaseous Corrosion of Ceramics
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Kriven, Waltraud M. Corrosion and Corrosive Degradation of
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Ceram. Eng. Sci. Proc. Final Report, October 87-November 88
11 (9-10), 1689-1700, Sep-Oct 1990 88-9M2-UHTCR-Rl, 1989
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2.5.3.12
Factors Affecting the Thermal Shock Behavior
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3. REINFORCED CARBIDE MATRICES

3. 1.1.3
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Final Report, 1 July 69-31 March 70 Cracking in the Effective Thermal Diffusivity of
1970 Alumina-Fiber-Reinforced Chemical-Vapor-
(AD 874 888 ) Infiltrated Silicon Carbide Matrix Composites

Hasselman, D. P. H. Venkateswaran, A.

3.1.2.3 Tawil, H.
Structure, Physicomechanical Properties, and J. Am. Ceram. Soc.
Special Features of Failure of Hot-Pressed 74 (7), 1631-4, Jul 1991
Boron Carbide Base Ceramics (AD D251 384)
Grigor'ev, 0. N. Koval'chuk, V. V.
Zametailo, V. V. Timchenko, R. G. 3.2.1.2
Kotlyar, D. A. Yaroshenko, V. P. Fabrication of Near Net Shape SiC/SiC
Soy. Powder Metall. Met. Ceram. Composites by Silicon Melt Infiltration Phase 1
29 (7), 543-7, Jul 1990 MSNW Incorporated, San Marcos, CA
(AD D250 921 ) Final Report, January-July
Translated from Poroshk. MetalU. 910804, 1991
29 (7), 38-43, Jul 1990 (AD B158 028L) **

3.1.2.4 3.2.1.3
Experimental Study of the Effects of Ballistic A Study of the Critical Factors Controlling the
Impact on Three Composite Ceramics Synthesis of Ceramic Matrix Composites from
Snedeker, R. S. Danforth, S. C. Preceramic Polymers
Haber, R. A. Strife, J. R. Wesson, J. P.
Aeronautical Research Associates of Streckert, H. H.
Princeton Inc., NJ United Technologies Research Center,
ARAP-581, 1986 East Hartford, CT
(AD B103 377)** Final Technical Report

UTRC/R90-917810-5, 49pp., Dec 1990
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3.2.1.4 3.2.1.7
Temperature and Concentration Dependence of" Applications of Transmission Electron
SiC Deposition on Nicalon Fibers Microscopy for the Study of Composites
Besmann, T. M. Sheldon, B. W. (Carbons-SiC) Relationship with Mechanical
Kaster, M. D. Properties
Presented at the 17th International Oberlin, A.
Conference on Metallurgical Coatings and Edited by A. R. Bunsell,
the 8th International Conference on Thin P. Lamicq and A. Massiah
Films, Apr 1990 Elsevier Science Publishers, London, England
Surf. Coat. Technol. Dev. Sci. Technol. Compos. Mater.,
43-44 (1-3), 167-75, Dec 1990 Eur. Conf Compos. Mater., 3rd 1989
(AD D250 807) 15-20, 1989

(AD D251 497)

3.2.1.5
Observation of Crack Path in an SiC-SiC Fibre 3.2.1.8
Composite by X-ray Radiography and SEM Single Phase Alpha-SiC Reinforcements for
Navarre, G. Rouais, J.-C. Composites
Rouby, D. Boecker, Wolfgang D. G.
J. Mater. Sci. Lett. Chwastiak, Stephen Frechette, Frank
9 (6), 636-8, 1990 Lau, Sai-Kwing
(AD D251 554) Silicon Carbide 1987, Proc. Conf.,

Columbus, OH, Aug 1987

3.2.1.6 Ceram. Trans.

Interface Characterisation by Transmission 2, 407-20, 1989

Electron Microscopy and Auger Electron (AD D250 982)

Spectroscopy in Tough SiC Fiber (Nicalon)-SiC
Matrix Composite with a Boron Nitride 3.2.1.9
Interphase Preform Fiber Architecture for Ceramic-Matrix
Dugne, 0. Prouhet, S. Composites
Guette, A. Naslain, R. Ko, F. K.
Sevely, J. Am. Ceram. Soc. Bull.
Edited by A. R. Bunsell, 68 (2), 401-414, 1989
P. Laznicq and A. Massiah (AD D143 178)
Elsevier Science Publishers, London, England
Dev. Sci. Technol. Compos. Mater., 3.2.1.10
Eur. Conf. Compos. Mater., 3rd 1989 Fabrication Processes for Ceramic Composites
129-35, 1989 Belitskus, D.
(AD D251 503) Mater. Des.

10 (1), 2-9, 1989
(AD D142 611 )
Presented at the Fifth Annual Conference
on Materials Technology 1988.
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3.2.1.11 3.2.1.15
Chemical Vapor Deposited SiC Matrix Detection and Characterization of Porosity in
Composites Ceramic/Ceramic Composites
Veltri, R. D. Condit, D. A. Walter, J. B. Lott, L. A.
Galasso, F. S. EG and G Idaho Inc., Idaho Falls, ID
J. Am. Ceram. Soc. DE88 016965, EGG-MS-8179, 1988
72 (3), 478-480, 1989 (AD D141 738)
(AD D142 243)

3.2.1.16
3.2.1.12 Ultrasonic Characterization of Porosity in
Creep Behaviour and Microstructural Advanced SiC Ceramic Composites
Characterization of a Ceramic Matrix Walter, J. B. Lott, L. A.
Composite Gammell, P. M.
Abbe, F. Vicens, J. EG and G Idaho Inc., Idaho Falls, ID
Chermant, J.L. EGG-M-10087, CONF-870856-5, 1987
J. Mater. Sci. Lett. (AD D142 826)
8 (9), 1026-1028, 1989 Presented at a Conference on
(AD D141 977) Nondestructive Testing of High

Performance Ceramics

3.2.1.13 Boston, MA, August 25, 1987

Forced Chemical Vapor Infiltration Fabrication
of SiC/SiC Composites 3.2.1.17
Stinton, D. P. Lowden, R. A. Fiber-Reinforced Ceramic Composites
Besmann, T. M. Starr, T. L. Moeller, H. H. Long, W. G.
Edited by R. A. Bradley, D. E. Clark, Caputo, A. J. Lowden, R. A.
D. C. Larsen and J. 0. Stiegler Cera -n. Eng. Sci. Proc.
ASM International, Metals Park, OH 8 (7-8), 977-984, 1987
Conference Paper (AD D138 023)
Whisker Fiber-Toughened Ceram., Presented at the 11 th Annual
Proc. Int. Conf. 1988 Conference on Composites and Advanced
231-42, Jun 1988 Ceramic Materials, sponsored by the
(AD D250 329) Engineering Ceramics Division, The

American Ceramic Society, Inc.,

3.2.1.14 held in Cocoa Beach, FL

Silicon Carbide Composite Components January 18-23, 1987

Reagan, P. Ross, M. F.
Huffinan, F. N.
Ceram. Eng. Sci. Proc.
9 (7-8), 881-9, 1988
(AD D251 031)
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3.2.1.18 3.2.1.22
SiC Reinforced SiC Using Chemical Vapor Carbon Fibre Reinforced Silicon Carbide
Infiltration Fitzer, E. Fritz, W.
Mocller, H. H. Long, W. G. Gadow, R.
Caputo, A. J. Lowden, R. A. Karlsruhe University, Institut fuer
Babcock and Wilcox Co., Lynchburg, VA Chemische Technik, West Germany
1527-1536, 1986 505-518, 1984
(AD D138 117) (AD D132 050)
Proceedings of the 31st International Proceedings of the First International
SAMPE Symposium and Exhibition, 1986, Symposium on Ceranic Components for
Materials Sciences for the Future, Engine, held on October 17-19, 1983,
sponsored by the Los Angeles Chapter Hakone, Japan

3.2.1 19 3.2.1.23
SiC Fiber Reinforced SiC Composites Using Synthesis of SiC/TaC Ceramics from Tantalum
Chemical Vapor Infiltration Alkoxide Modified Polycarbosilane
Moeller, H. H. Long, W. G. Thorne, Kevin Liimatta, Eric
Caputo, A. J. Lowden, R. A. Mackenzie, John D.
S XMPE Q. J. Mater. Res.
17 (3), 1-4, 1986 6 (10), 2199-2207, Oct 1991
(AD D135 844) (AD D252.272)

3.2.1.20 3.2.1.24
Fiber-Reinforced Ceramic Composites Made by High Temperature Mechanical Behaviour of an
Chemical Vapor Infiltration Uncoated SiC-SiC Composite Material
Caputo, A. J. Lowden, R. A. Gomina, M. Fourvel, P.
Stinton, D. P. Rouillon, M. H.
Oak Ridge National Lab, Metals and J. Mater. Sci.
Ceramics Division, TN 26 (7), 1891-8, Apr 1991
DE85 015587, 1985 (AD D251 208)
(AD D135 928)

3.2. 1 25
3.2.1.21 Micromechanical Evaluation ot Ceramic Matrix
Reaction-Bonded and Fiber-Reinforced SiC Composites
Static and Dynamic Gas Turbine Components Yen, C. F. Hashin, Z.
Heider, W. Boeder, H. Laird, C. Rosen, B. W.
Ferber, H. Wang, Z.
Sigh Elektrographit GMBH, Meitingen, FRG Materials Sciences Corp., Blue Bell, PA
Final Report, June 1983 Final Report, 1 Apr 88-Feb 91
N85-27874, BMFT-FB-T-84-302, 1984 MSC-TFR-220 1/1506, 107pp., Feb 1991
(AD D134 255) (AD A236 756)
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3.2.1.26 3.2.1.30
Oxidation Resistance and Strength After Surface Oxidation by Microwave-induced
Oxidation of Carbon Fiber/Ceramic Matrix Plasma of Candidate Composite Materials for
Composites Space Shuttle Protection
Severin, B. K. Ben-Aim, R. 1. Bonardet. J L
NASA Langley Research Center, Hampton, VA Diamy, A. M. Fraissard, J
Edited by J. D. Buckley Legrand, J. C.
Conference Publication J. Mater. Sci.
Metal Matrix, Carbon, and Ceramic Matrix 25 (9), 4113-19, Sep 1990
Composites, 14th Conference, Jan 1990 (AD D250 214)
NASA-CP-3097, Part 1, 183-96, Dec 1990
(AD D443 478) * 3.2.1.31

Thermal Expansion of Laminated, Woven,

3.2.1.27 Continuous Ceramic Fiber/Chemical-Vapor-

Process Optimization of 3D Ceramic Matrix Infiltrated Silicon Carbide Matrix Composites

Composites Eckel, Andrew J. Bradt. Richard CCompoitesJ. Am. Ceram. Soc.

Marshall, M. K. Riccitiello, S. 73 (5) 14,a y S 990

NASA Langley Research Center, Hampton, VA (AD 1 674)

Edited by J. D. Buckley (AD D251 674

Conference Publication
Metal Matrix, Carbon, and Ceramic Matrix 3.2.1.32
Composites, 14th Conference, Jan 1990 Thermal Shock of Fiber-Reinforced Ceramic
NASA-CP-3097, Part 1, 165-81, Dec 1990 Matrix Composites
(AD D443 477 ) * Eckel, Andrew J. Herbell, Thomas P

NASA Langley Research Center, Hampton, VA

3.2.1.28 Edited by J. D. Buckley

Temperature Rise During Fatigue of Fibre- Conference Publication

Reinforced Ceramics Metal Matrix, Carbon, and Ceramic Matrix

Holmes, J.W. Schuler, S. F. Composites, 13th Conference, Jan 1989
J. Mater .S e. SeutrNASA-CP-3054, Part 1, 153-62, Feb 1990

9 (11), 1290-1, Nov 1990 (AD D443 122)*

(AD D251 105)

3.2.1.33
3.2.1.29 Interfacial Studies of Chemical-Vapor-
Mechanical Characterization of a Woven Infiltrated Ceramic Matrix Composites
Ceramic Fibre/Ceramic Matrix Composite Brennan, J. J.
Wetherhold, R. C. Popp, G. J. Mater. Sci. Eng. A
J. Mater. Sci. Lett. A126, 203-23, 1990
9 (10), 1187-9, Oct 1990 (AD D251 608)
(AD D250 692)
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3.2.1.34 3.21.38
High-Temperature Corrosion of Heat Characterization and Control of the Fiber-
Exchanger Materials Matrix Interface in Ceramic Matrix Composites
Federer, J. 1. Lowden, Richard A.
Corrosion and Corrosive Degradation of Oak Ridge National Laboratory. TN
Ceramics, Proceedings of the Symposium DE91000922, ORNL/TM-l 1039
1989; Anaheim, CA 209pp., Mar 1989
Edited by R. E. Tressler and M. McNallan (AD D251 373)
Ceram. Trans.
10, 425-43, 1990 3.2.1.39

(AD D251 468 Ceramic-Matrix Composites as Novel Very-
High-Pei formance Materials

3.2.1.35 Cavalier, J. C. Lacornbc, A.
Fiber-Matrix Bond-Strength Characterization Rouges, J. M_
of Silicon Carbide-Silicon Carbide Materials Edited by A. R. Bunsell,
Abbe, Francois Chermant, Jean-Louis P. Lamicq and A. Massiah
J. Am. Ceram. Soc. Elsevier Science Publishers, London, England
73 (8), 2573-5, 1990 Dev. Sci. Technol. Compos. Mater.,
(AD D251 225) Eur. Conf. Compos. Mater., 3rd 1989

99-110, 1989

3.2.1.36 (AD D251 501)

Relationship between High-Temperature
Development of Fibre-Matrix Interfaces and the 3.Z. 1.40
Mechanical Behaviour of SiC-SiC Composites Interface Manipulation in Ceramic Matrix
Frety, N. Boussuge, M. Composites for Improved Mechanical
Compos. Sci. Technol. Performance
37 (1-3), 177-189, 1990 Boisvert, R. P. Hutter, R_ K
(AD D142 715) Diefendorf, Rf J.

Proc. Jpn - U.S. Conf. on Compos. Mater,

3.2.1.37 4th 1988, 789-98, 1989
Technomic Publishing Co., Lancaster, PAComposite Ceramic Component Propulsion (DD5109

Opportunities (AD D251 069

Halada, J. Nielsen, T.
Williams International, Walled Lake, MI 3.2.1.41
Final Technical Report, August 85-October 90 Characteristics of Hot-Pressed Fiber-
1990 Reinforced Ceramics with SiC Matrix
(AD BI55 196)* Miyoshi, T. Kodama, H.

Sakamoto, H. Gotoh, A.
lijima, S
Metall. Trans.
20A (11), 2419-2423, 1989
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3.2.1.42 3.2.1.46
Tensile and Compressive Creep Characteristics Strength Distribution of Reinforcing Fibers in a
from Bending Tests: Application to SiC-SiC Nicalon Fiber/Chemically Vapor Infiltrated
Composites Silicon Carbide Matrix Composite
Abbe, F. Carin, R. Eckel, A .J Bradt, R C
Chermant, J. L. J. Am. Ceram. Soc.
J. Eur. Ceram. Soc. 72 (3), 455-458, 1989
5 (3), 201-205, 1989 (AD D142 240)
(AD D143 182)

3,2.1.47
3.2.1.43 Development of 3-D Braided Nicalon/Silicon
Chemical Vapor Infiltration of Fiber- Carbide Composite by Chemical Vapor
Reinforced SiC Matrix Composites Infiltration
Burkland, C. V. Yang, J-M. Burkland, C. V. Yang, J M
SAMPE J. Joint NASA/DoD Conference on Fibers,
25 (5), 29-33, 1989 Metal Matrix, Carbon, and Ceramic Matrix
(AD D143 152) Composites, Cocoa Beach, FL, Jan 1988

Edited by j. D. Buckley

3.2.1.44 NASA Langley Research Center, Hampton. VA
Polymer Derived Nicalon/Si-C-O Composites: Conference Publication

Processing and Mechanical Behavior Metal Matrix, Carbon, and Ceramic Matrix

Hurwitz, F. I. Gyekenyesi, J. Z. Composites 1988

Conroy, P.J. L-16523, NASA-CP-3018, 271-9, Nov 1988

Ceram. Eng. Sci. Proc. (AD D442 206) *

10 (7-8), 750-763, 1989
(AD D143 084) 3.2.1.48
Presented at the 13th Annual Conference on Property-Structure Relationships for CVI-
Composites and Advanced Ceramic Materials, Processed Ceramic Matrix Composites
sponsored by Engineering Ceramics Division, Burkland, C. V. Bustamante, W. E.
The American Ceramic Society, Inc., Klacka, R. Yang, 1. M.
Cocoa Beach, FL, January 15-18, 1989 Edited by R. A. Bradley, D. E. Clark,

D, C. Larsen and J. 0- Stiegler
3.2.1.45 ASM International, Metals Park, OH
Silicon Carbide Monofilament-Reinforced Conference Paper
Silicon Nitride or Silicon Carbide Matrix Whisker Fiber-Toughened Ceram.,
Composites Proc. Int. Conf. 1988
Kodama, H. Sakamoto, H. 225-30, Jun 1988
Miyoshi, T. (AD D250 328)
J. Am. Ceram. Soc.
72 (4), 551-558, 1989
(AD D142 364)
Presented at the 11 th Annual Conference on
Composites and Advanced Ceramic Materials,
American Ceramic Society, Cocoa Beach, FL,
January 21, 1987.
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3.2.1.49 3,2.1,53
High Toughness C-SiC and SiC-SiC Fiber-Reinforced Ceramic Tubular Composites
Composites in Heat Engines Caputo, A. J. Lowden, R. A
Heraud, L. Spriet, P. Moeller, H. H
Edited by R. A. Bradley, D. E. Clark, Oak Ridge National Lab, Metals and
D. C. Larsen and J. 0. Stiegler Ceramics Division, TN
ASM International, Metals Park, OH DE89-005683, ORNL!TM-10466, 1988
Conference Paper (AD D142 096)
Whisker Fiber-Toughened Ceram.,
Proc. Int. Conf. 1988 3.2.1.54
217-24, Jun 1988 Interface Modification in Nicalon®/SiC
(AD D250 327) Composites

Lowden, R. A. Stinton. D P.
3.2.1.50 Ceram. Eng. Sci. Proc.
Characteristics of Hot-Pressed Fiber- 9 (7-8), 705-721, 1988
Reinforced Ceramics with SiC or Si3 N4 Matrix (AD D140 364)
Miyoshi, T. Kodama, H. Presented at the 12th Annual Conference on
Sakamoto, H. Gotoh, A. Composites and Advanced Ceramic Materials,
Iijima, S. sponsored by Engineering Ceramics Division.
Edited by R. A. Bradley, D. E. Clark, The American Ceramic Society, Inc.,
D. C. Larsen and J. 0. Stiegler Cocoa Beach, FL, January 17-22, 1988
ASM International, Metals Park, OH
Conference Paper 3.2.1.55
Whisker Fiber-Toughened Ceram., A Test for Interfacial Effects and Stress
Proc. Int. Conf. 1988 Transfer in Ceramic Matrix Composites
193-7, Jun 1988 Utah University, Department of Materials
(AD D250 324) Science and Engineering, Salt Lake City, UT

N88-22194, 1988
3.2.1.51 (AD D139 740)
Microhardness Testing of a Ceramic Fiber-
Reinforced Silicon Carbide Composite 3.2.1.56
Nelson, B. A. Palmer, R. A. 3215Ceraon Eng. SA. Proc, RCVI Processed Ceramic Matrix Composites
Ceram. Eng. Sci. Proc. Burkland, C. V.
9 (7-8), 895-900, 1988 Amercom Inc., Chatsworth, CA
(AD D251 030) Final Report, September 84-December 87

1988
3.2.1.52 (AD B50 901L)**
Engineering Materials for Very High
Temperatures: An ONRL Workshop
Cartz, L.
Office of Naval Research, London, England
ONRL-8-016-R, 1988
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3.2.1.57 3.2.1.60
Improved Mechanical Properties of Polymer Fiber and Grain-Reinforced Chemical Vapor
Derived SiC-SiC Composites Through Infiltration (CVI) Silicon Carbide Matrix
Structural Modification Composites
Gross, M. N. Warshawer, 1. Warren, J. W.
Plante, D. L. Hauth, W. E. Ceram. Eng. Sci. Proc.
Dow Corning Corporation, Midland, MI 6 (7-8), 684-693, 1985
297-310, 1986 (AD D135 200)
(AD D141 681L)** Presented at the 9th Annual Conference on
Presented at a joint NASA/DoD Conference Composites and Advanced Ceramic Materials.
on Fibers, Metal Matrix, Carbon, and Ceramic sponsored by Ceramic-Metal Systems Division.
Matrix Composites-1986, Cocoa Beach, FL The American Ceramic Society. Cocoa Beach. FL.
January 21-24, 1986 January 20-23, 1985

3.2.1.58 3.2.1.61
Mechanisms of Ductility and Fracture in Effect of SiC Content and Orientation on the
Complex High-Temperature Materials Properties of Si/SiC Ceramic Composite
Mendiratta, M. G. Mah, T-I. Mehan, R. L.
Ehlers, S. K. J. Mater. Sci.
Systems Research Laboratories Inc., 13 (2), 358-366, 1978
Research Applications Division, Dayton, OH (AD Di 11979)
Final Technical Report, 3 Aug 81-30 Sep 84
1985 3.2.2 Whisker Reinforced
(AD B097 723L)**

3.2.2.1
3.2.1.59 Processing of Advanced Ceramics Which Have
Test Methodology for Ceramic Fiber Potential for Use in Gas Turbine Aero Engines
Composites: Results for Si/LAS, SiC/SiC, and Maccagno, T.M.
C/SiC Composites National Aeronautical Establishment,
Larsen, D. C. Stuchly, S. L. Ottawa, Ontario
Bortz, S. A. Ruh, R. NAE-AN-58, 1989
UT Research Institute, Chicago, IL (AD A220 988)
313-334, 1985
(AD D136 234L) ** 3.2.2.2
Proceedings of a joint NASA/DoD Chemical Vapor Composite Deposition
Conference, Metal Matrix, Carbon, and Reagan, P. Huffman, F N
Ceramic Matrix Composites, 1985, held in Joint NASA/DoD Conference on Fibers,
Cocoa Beach, FL, January 23-25, 1985 Metal Matrix, Carbon, and Ceramic Matrix

Composites, Cocoa Beach, FL, Jan 1988
Edited by J. D. Buckley
NASA Langley Research Center, Hampton, VA
Conference Publication
Metal Matrix, Carbon, and Ceramic Matrix
Composites 1988
NASA-CP-3018, 247-57, Nov 1988
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3.2.2.3 3.23.3
Properties and Structure of Melt Infiltrated State of Boron in Chemical Vapour-Deposited
Composites SiC-B Composite Powders
Hillig, W. B. Chen, L. Goto, T
Ceram. Eng. Sci. Proc. Hirai, T Amano, T
9 (7-8), 755-758, 1988 J. Mater. Sci. Lett.
(AD D140 366) 9 (9), 997-9, Sep 1990
Presented at the 12th Annual Conference on (AD D250 230)
Composites and Advanced Ceramic Materials,
sponsored by Engineering Ceramics Division, 3.2.3.4
The American Ceramic Society, Inc., SiC Matrix Composites Reinforced with
Cocoa Beach, FL, January 17-22, 1988 Internally Synthesized TiB2

Tani, Toshihiko Wada. Shigetaka
3.2.2.4 J. Mater. Sci.
Near Net Shape SiC Whisker Reinforced SiC 25 (IA), 157-60, Jan 1990
Oxidation Resistant Structural Composites (AD D251 432)
Made by the TEOSIC Process
Wilson, R. E. Breit, D. M 3.2.3.5
Naval Surface Weapons Center, Pulse Chemical Vapour Infiltration of SiC in
White Oak Lab, Silver Spring, MD Porous Carbon or SiC Particulate Preform
1985 Using an r.f. Heating System
(ADD136233L)* Sugiyama, K. Oh4zawa, Y.
Proceedings of a joint NASA/DoD J. Mater. Sci.
Conference, Metal Matrix, Carbon, and 25 (10),4511-17, 1990
Ceramic Matrix Composites, 1985, held in (AD D252 054)
Cocoa Beach, FL, January 23-25, 1985

3.2.3 Particulate Reinforced 3.2.3.6
Hot Pressing of SiC-TiC Composites

3.2.3.1 Endo, H. Ueki, M.

Preparation and Mechanical Properties of SiC- Kubo, H.

AIN Ceramic Alloy J. Mater. Sci.

Li, Jing-Feng Watanabe, Ryuzo 25 (5), 2503-6,1990

J. Mater, Sci. AD D251 531

26, 4813-17, 1991
(AD D252 078) 3.2.3.7

Reaction Between Niobium and Silicon Carbide

3.2.3.2 at 1373 K
MoSi2 Particle Reinforced-SiC and Si3N4  Yaney, D. L. Joshi, A.Matrix Composites J. Mater. Res.

Matri Compsites5 (10), 2 197-2208, 1990
Petrovic, J.I . Honnell, R. E. (AD 210 0 9)

J. Mater. Sci. Let. (AD D250 079

9 (9), 1083-4, Sep 1990
(AD D250 233)
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3.2.3.8 3.2.3.13
Manufacture and Properties of Si-SiC-TiSx Phase and Property Studies of SiC-BN
Composites Composites
Schmid, W. Fleischer, R. Ruh, R. Zangvil. A
Wruss, W. Wills, R. R.
Ceram. Forum Int. Adv. Ceram. Mater.
67 (4), 135-136,139-142, 1990 3 (4),411-415, 1988
(AD D143 629) (AD D139 199)

Presented at the 87th Annual Meeting of

3.2.3.9 the American Ceramic Society, Cincinnati.

Pressureless-Sintered SiC-TiB 2 Composite OH, May 6, 1985

Through Internal Synthesis Method (Basic Science Division, Paper No 30-BP-85)

Tam, T. Wada, S.
J. Mater. Sci. Lett. 3.2.3.14
9 (1), 22-23, 1990 Solid Solutions and Composites in the SiC-AIN
(AD D143 231) and SiC-BN Systems

Zangvil, A. Ruh, R.

3.2.3.10 Mater. Sci. Eng.

Alloying of Silicon Carbide with Other Ceramic 71, 159-164, 1985

Compounds-A Review (AD D135 299)

Zangvil, Avigdor Rub, Robert Presented at the International Symposium on

Silicon Carbide 1987, Proc. Conf., Columbus, OH Engineering Ceramics, Jerusalem, Israel,

Ceram. Trans. December 16-20, 1984

2, 63-82, 1989
(AD D250 961) 3.2.3.15

Simultaneous Chemical Vapor Deposition of

3.2.3.11 SiC-Dispersed Phase Composites

Laser Probe Vaporization/Oxidation Testing of Stinton, D. P. Lackey, W. J.

High Temperature Composites Oak Ridge National Lab, Metals and

Porter, J. T. Reynolds, G. H. Ceramics Division, TN
Kunz, T.D. Berry, M.J. CONF-850122-4, DE85-0077517 1985
MSNW Incorporated, San Marcos, CA (AD D134 377)
Final Ieporpte,2 Sane2 Maremoer CA Presented at the Annual Conference on
1989 Composites and Advanced Ceramic Materials

(AD A211 410) and Workshop on Testing Methods for
Ceramic Matrix Composites, Cocoa Beach. FL
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3.23.12
High Temp Toughening and Creep Studies 3.2.3,16
Kriven, W. M. Synthesis of SCZ o
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of Materials Science and Engineering r M. Take], H
Final Report, I June 85-28 February 89 Ohio, K.
1989 J. Mater. Sci. Lett.
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3.2.3.17 32.3.22
Materials for Loads in Microwave Tubes Toughening of a Particulate-Reinforced
British Ceramic Research Association, Ceramic-Matrix Composite by Thermal
Stoke-on-Trent, England Residual Stress
Annual Research Report, I April-31 October 73 Taya, Minoru Hayashi. S
1973 Kobayashi, Albert S. Yoon, H S
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73 (5), 1382-91, May 1990

3.2.3.18 ( AD D251 678)
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Winholtz, R. A, 3.2.3.23
Northwestern University; Department of Fracture Resistance of a TiB2 Particle/SiC
Materials Science, Evanston, IL Matrix Composite at Elevated Temperature
Technical Report Jenkins, Michael G. Salem, Jonathan A.
nu-30, 19pp., Apr 1991 Seshadri, Srinivasa G.
(AD D252 429 ) J. Compos. Mater.
NATO Advanced Research Workshop on 23 (1), 77-9 1, Jan 1989
Measurement of Residual and Applied (AD D251 309)
Stress Using Neutron Diffraction
(ARW-900814), Mar 1991, Oxford, England 3.2.3.24

Toughening of a Particulate-
3.2.3:19 Reinforced/Ceramic-Matrix Composite
Electrical Behaviour of Silicon Nitride-Silicon Taya, M. Havashi, S.
Carbide Composites Kobayashi, A. S. Yoon, H. S
Kishan Reddy, N. Washington University, Department of
J. Mater. Sci. Left. Mechanical Engineering, Seattle
9 (12), 1393-4, Dec 1990 Technical Report
(AD D251 333) UWA/DMEiTR-89/2, 1989

(AD A213 180)

3.2.3.20
Preparation and Characterization of Silicon 3.2.3.25
Nitride-Silicon Carbide Composites Microstructure and Mechanical Properties of
Reddy, N. Kishan Mukeiji, J. RB-SiC/MoSi2 Composite
Bull. Mater. Sci. Lim, C. B, Yano, T.
13 (3), 173-8, Jun 1990 Iseki, T.
(AD D251 972) J. Mater. Sci.

24 (11), 4144-4151, 1989

3.2.3.21 (AD D142 407)

Residual Stresses in a Two-Phase
Microcracking Ceramic
Magley, David J. Winholtz, R. A.
Faber, K. T.
J. Am. Ceram. Soc.
73 (6), 16414, Jun 1990
(AD D251 698)
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3.2.3.26 3,2.3.30
Studies on the Strengthening of Silicon Carbide- Evaluation of Ceramics and Ceramic
Based Multiphase Ceramics-I. The SiC-TiC Composites for Turbine Engine Applications
System Larsen, D. C. Adams. J W
Jiang, D. L. Wang, J. H. IIT Research Institute, Chicago, IL
Li, L. Ma, L. T. Semiannual Interim Technical Report, No. 16.
Mater. Sci. Eng. A March-October 1983
109 (1/2), 401-406, 1989 IITRI-MO6115-13, 1984
(AD D141 238) (AD D130 850)
Presented at the Symposium on Ceramic
Materials Research at the E-MRS Spring 3.2.3.31
Meeting, Strasbourg, 31 May-2 June 1988. Strength and Thermal Shock Resistance of SiC-

BN Composites
3.2.3.27 Valentine, P_ G.
An Investigation of Machinability of High- Air Force Institute of Technology,
Temperature Composites School of Engineering,
Ramulu, M. Taya, M. Wright-Patterson Air Force Base, OH
Joint NASA/DoD Conference on Fibers, Master's Thesis
Metal Matrix, Carbon, and Ceramic Matrix AF1T/GAE/AA/83D-27, 1983
Composites, Cocoa Beach, FL, Jan 1988 (AD A136 891)
Edited by J. D. Buckley
NASA Langley Research Center, Hampton, VA 32332
Conference Publication Feasibility of SiC Composite Structures for
Metal Matrix, Carbon, and Ceramic Matrix 1370 °C Gas Turbine Seal Applications
C16523, NASA-CP-3018, 423-34, Nov 1988 Schwab, R_ C. Darolia, R.
(LAD D250 847 ) * General Electric Co., Aircraft Engine Group,

Cincinnati, OH
8 Aug-4 Dec 77

3.2.3.28 R77AEGI60-10, 42pp., 1977

Particulate Toughened Silicon Carbide (AD D1 12 028)

Janney, M. A.
Oak Ridge National Lab, TN
CONF-8410103-4, 1984 3.3 TaC Matrix
(AD D133 794)
Presented at the Automotive Technology
Development Contractors' Coordination Meeting, 3.3.1 Fiber Reinforced

Dearborn, MI, October 29, 1984 3.3.1.1

Preparation of Unidirectional Fiber Reinforced
3.2.3.29 Tantalum Carbide Composites
Improvements in Mechanical Properties in SiC Newkirk, L. R. Riley, R. E.
by the Addition of TiC Particles Sheinberg, H. Valencia, F. A.
Wei, G. C. Becher, P. F. Wallace, T. C.
J. Am. Ceram. Soc. Los Alamos Scientific Lab, NM
67 (8), 571-4, 1984 N80-15211, LA-UR-79-951, 1980
(AD DI31 393) (AD DI18 785)
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3.3.1.2 3.4 TiC Matrix
Erosion Resistant Subtip Development
Clayton, F. I. Gibson, J.O. 3.4.1 Fiber Reinforced
Jortner, J. Loomis, W. C.
McDonnell Douglas Astronautics Company, 3.4.1.1
Huntington Beach, CA The Pyrolysis Process of a
Final Report, August 74-June 75 Polytitanocarbosilane into SiC/TiC Ceramics:
MDC-G6416, 1975 An XPS Study
(AD B015 541 ) Soraru, G. D. Glisenti. A

Granozzi, G. Babonncau. F
3.3.1.3 Mackenzie, J. D.
Thermostructural Evaluation of Erosion J. Mater. Res.
Resistant Materials 5 (9), 1958-62, 1990
Fornaro, G. F. Starrett, H. S. (AD D250 075)
Southern Research Institute, Birmingham, AL
Final Report, October 78-April 79 3.4.2 Particulate Reinforced
SORI-EAS-79-501-1-7-F, 1982
(AD B066 896L)** 3.4.2.1

SiC/TiC Ceramics Via Polymer Route: A

3.3.1.4 Structural Investigation
Mechanical and Thermal Properties of Babonneau, Florence Livage, Jacques

Zirconium Diboride and Tantalum Carbide Soraru, Gian D. Carturan. G

Carbon Composites Mackenzie, J. D.

Starrett, H. S. lannuzzi, F. A. CNRS-Gauthier-Villars, France

Southern Research Institute, Birmingham, AL New J. Chem.

Final Report, February-July 75 14 (6-7), 539-44, 1990

SORI-EAS-76-117-3230-18-2, 1976 (AD D252 220)

(AD B016 553L)**

3.4.2.2

3.3.1.5 Microstructures of SiC-TiC In-Situ Composites
Mechanical and Thermal Properties of Fiber Prepared by Chemical Vapor Deposition
Reinforced Tantalum Carbide Goto, T. Hirai, T.

Legg, J. K. Pears, C. D. J. Jpn. Soc. Powder Powder Met.

Southern Research Institute, Birmingham, AL In Japanese; English abstract
Final Report, December 73-April 74 34 (9), 487-490, 1987

SORI-EAS-75-037-3012-15-2-F, 1975 (AD D138 961)

(AD BOO4 219L)**
3.4.2.3
Corrosion of SiC/TiC Materials in Acids
Genthe, W. Kadori-al Robayie, J.
Hausner, H.
Ber. Dtsch. Keram. Ges.
68 (6), 262-5, 1991
(AD D252 308)
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3,4.2.4 3.5.2 Particulate Reinforced
Thermophysical Properties of Hot-Pressed TiC-
C and ZrC-C Composite Materials at High 3,5.2.1
Temperatures Synthesis and Characterization of Si-Zr-C-O

Gorinskii, S. G. 'aabablin, I. L Ceramics from Polymer Precursors

Korshunov, I. G. Beketov, A. R. Babonneau, Florence Soraru. Gjan D

Korkorin, A.F, J Eur. Ceram. Soc.

Soy. Powder Metall. Metal Ceram. 8 (1), 29-34, 1991

18 (4), 26,6-269, 1979 (AD D252 360)

(At '117 443)

3.5.2.2

3.4.2.5 Sintering and Mechanical Properties of ZrC-

Titanium Carbide - Carbon Vaporization ZrO2 Composites

Lynch, A. W. Williams, C. H. Min-Haga, E. Scott. W D

Sandia Labs, Albuquerque, NM J, Mater. Sci.

SC-RR-71-0635, 1971 23 (8), 2865-2870, 1988

(AD 179 122) (AD D140 095)

3.5.2.3
3.5 ZrC Matrix Mechanical Properties of Pressure-Sintered

A12 0 3-ZrC Composites

Zambetakis, T. Guille. J. L.
3.5.1 Platelet Reinforced Willer, B. Daire, M.

J. Mater. Sci.
3.5.1.1 22 (3), 1135-1140, 1987
Microstructure and Properties of Platelet- (AD D137 081)
Reinforced Ceramics Formed by the Directed
Reaction of Zirconium with Boron Carbide
Claar, T. D. Johnson, W. B.
Andersson, C. A. Schiroky, G H. 3.6 Other Carbide Matrices
Ceram. Eng. Sci. Proc.
10 (7-8), 599-609, 1989 3.6.1 Fiber Reinforced
(AD D143 075 )
Presented at the 13th Annual Conference on 3.6.1.1
Composites and Advanced Ceramic Materials Constituent Sensitivity in Carbon-Fiber-
sponsored by Engineering Ceramics Division, Reinforced. Ceramic Matrix Composites
The American Ceramic Society, Inc., Warren, J. W.
Cocoa Beach, FL, January 15-18, 1989 157-172, 1986

(AD D141 680L ) **

Presented at a joint NASA/DoD Conference on
Fibers, Metal Matrix, Carbon, and Ceramic
Matrix Composites, 1986, Cocoa Beach, FL,
January 21-24, 1986
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3.6,1.2
Silicon Carbo-Nitride Ceramic Matrix
Composites by Polymer Pyrolysis
Lundberg, R. Goursat, P.
Edited by A- R. Bunsell,
P. Lamicq and A. Massiah
Elsevier Science Publishers, London, England
Dev. Sci. Technol. Compos. Mater.,
Eur. Conf. Compos. Mater., 3rd 1989
93-8, 1989
(AD D251 500)

3.6.2 Particulate Reinforced

3.6.2.1
Structural Ceramics Derived from a Preceramic
Polymer
Semen, J. Loop, I. G.
Ceram. Eng. Sci. Proc,
11 (9-10), 1387-94, 1990
(AD D250 029)
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4. REINFORCED NITRIDE MATRICES

4. 1.3 Particulate Reinforced

4.1 AIN Matrix 4.1.3 1

Organometallic Precursor Routes to Si-C-AI-O-N
4.1.1 Fiber Reinforced Ceramics

Interrante, Leonard V
4.1.1.1 Rensselaer Pol-technic Institute
Preparation of AIN-AI2 0 3 Fibre Composites Department of Chemistry, Troy. NY
Using Chemical Vapour Infiltration Final Report Jul 89-Mar 91
Kimura, 1. Hotta, N. 78pp., May 1991
Ishii, M. Tanaka, M. AD A237 753
J. Mater. Sci.
26 (2), 258-62, 1991
(AD D250 467) 4.1.3.2

Thermodynamic Analysis of Chemical Vapor
Deposition of BN + AIN Composite Coatings

4.1.2 Whisker Reinforced Twait, D. J. Lackey. W J.

4.1.2.1 Smith, Arlynn W. Lee, Woo Y4.1.2.1 -Hanigofsky, John A.

Highly Oriented Fiber Reinforced Ceramic J o. A. Cera. Soc.

Composites 73 (6), 1510-18, Jun 1990
Lee, R-R. Hodge, J.D. (AD D251 686)
Wei, W-C. J. Halloran, J.
Schutzberg, F.
Ceramics Process Systems Corporation, 4.1.3.3

Cambridge, MA Preparation of Silicon Carbide/Aluminum
Final Report, 1 August 88-31 January 89 Nitride Ceramics Using Organometallic
CPS-89-004, 1989 Precursors

(AD A208 119) Czekaj, Corinna L. Hackney. Michael L J.
Hurley Jr., William J. Interrante. Leonard V

4.1.2.2 Sigel, Gary A Schields, Paul J.

Aluminum Nitride-Silicon Carbide Whisker Slack, Glen A.
J. Am. Ceram. Soc.

Composites: Processing, Properties, and 73 (2), 352-7, Feb 1990
Microstructural Stability (AD D251 890)
Cross, Michael T.
University of Illinois at Urbana-Champaign,
Master's Thesis 4.1.3.4

DE91001907, 101pp., Aug 1990 Sintering of SiC-ZrB2/AIN Heating Element by
(AD D250 774) Hot-Pressing

Jimbou, R. Suzuki. Y.
Sugita, R.
Ceram, Trans. (Sintering Adv Ceram.)
7, 767-83, 1990
(AD D250 637)
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4.1.3.5 4.1-3,9
Fabrication, Microstructure, and Properties of Preparation of a Composite Powder of the
SiC-AIN Ceramic Alloys System SiC-AIN
Lee, R. R. Wei, W. C. Mitomo, M. Tsutsumi. M
Ceram. Eng. Sci. Proc. Kishi, Y.
11 (7-8), 1094-1121, 1990 J. Mater. Sci. Lett.
(AD D250 052) 7(11), 1151-1153, 1988

(AD D140 171)

4.1.3.6
Stereoscopic Fractography of Crack 4.1.3.10
Propagation Phenomena in a TiB2 -AIN Tribological Properties of Ceramic Materials
Composite Based on Nonmetallic Nitrides H. Effect of
Zdaniewski, W. A. Oxide Films on the Process of Friction in the
J. Am. Ceram. Soc. System Ceramic Material-Steel
72 (1), 116-121, 1989 Panasyuk, A. D. Neshpor, I P
(AD D142 252) Struk, L I. Yuga, A 1.
Presented at the 90th Annual Meeting of Fushchich, 0. 1. Lugovskaya. E. S
the American Ceramic Society, Cincinnati, OH, Sov. Powder Metall. Met. Ceram.
May 5, 1988 (2), 147-9, 1991

(AD D252 479)

4.1.3.7 Translated from Poroshk. Metall., (2).

Fabrication, Phase Transformation Studies and 65-8, Feb 1991

Characterization of SiC-AIN-AI2 OC Ceramics
Virkar, A. V. 4.1.3.11
Utah University, Department of Materials The SiC-AIN System: Influence of Elaboration
Science and Engineering, Salt Lake City, UT Routes on the Solid Solution Formation and its
Progress Report, 1 February-31 October 88 Mechanical Properties
DE89 003081, 1988 Landon, Martine Thevenot, Francois
(AD D143 377) Ceram. Int.

17, 97-110, 1991

4.1.3.8 (AD D252 313)

Ultrafine Microstructure Composites Prepared
by Chemical Vapor Deposition 4.1.3.12
Lackey, W. J. Freeman, G. B. Tribological Properties of Nonmetallic Nitride-
Hanigofsky, J. A. Thompson, J. R. Base Ceramic Materials. I Frictional
Gerard, G. J. Characteristics of Aluminum Nitride-Base
Georgia Technical Research ,,titute, Composite Materials
Atlanta Panasyuk, A. D. Struk, L. I.
Annual Report, January-December Yuga, A.I. Kolesnichenko, L. F.
GTRI-A-4699-2, 1988 Neshpor, I. P. Fushchich, 0. L
(AD A206 061) Soy. Powder Metall. Met. Ceram.

29 (8), 655-9, Aug 1990
(AD D250 638 )
Translated from Poroshk, Metall., 29 (8),
76-8 1, Aug 1990
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4.1.3.13 4.2.1.3
Fracture of Polycrystalline TiB2-AIN Boron Nitride Composites by Chemical Vapor
Composites in Various Environments Deposition
Zdaniewski, W. A. Pierson, H. 0.
Acta Metall. Sandia Labs, Albuquerque, NM
37 (9), 2313-2320, 1989 SAND75-0130, 1975
(AD D142 187) (AD D107 081 )

4.1.3.14 4.2.1.4
Erosion Resistance of Composite Materials Hot Transmission Tests of Two Experimental
Based on Titanium, Zirconium, and Aluminum Boron Nitride Materials. Missile Materials
Nitrides in an Electron Stream Technology (MMT) Program
Verkhoturov, A. D. Kuzenkova, M. A. Hanawalt, A, McCabe. W
Slutskin, M. G. Kravchuk, L. A. Duggan, J.
Sov. Powder Metall. Met. Ceram. Avco Systems Division, Wilmington, MA
16 (2), 97-99, 1977 Final Report, December 81-July 82
(AD DI 10 348) AVSD-0416-83-CR, 1982

(AD D129 475L) **

4.2 BN Matrix 4.2. 2 Whisker Reinforced

4.2.2.1
4.2.1 Fiber Reinforced Composition and Microstructure of Chemically

Vapor-Deposited Boron Nitride, Aluminum
4.2.1.1 Nitride, and Boron Nitride + Aluminum Nitride
Chemical-Vapor-Infiltrated Silicon Nitride, Composites
Boron Nitride, and Silicon Carbide Matrix Hanigofsky, J. A. More, K. L.
Composites Lackey, W. J. Lee, W. Y.
Veltri, Richard D. Galasso, Francis S. Freeman, G. B.
J. Am. Ceram. Soc. J. Am. Ceram. Soc.
73 (7), 2137-40, Jul 1990 74 (2), 301-5, Feb 1991
(AD D251 737) (AD D250 409)

4.2.1.2 4.2.2.2
Improved Boron Nitride - Boron Nitride Dynamic Consolidation of Cubic Boron Nitride
Composite Material and Its Admixtures
Potter, N. D. Place, T. M Tan, Hua Ahrens, Thomas J.
Ford Aerospace and Communications J. Mater. Res.
Corporation, Aeronutronic Division, 3 (5), 1010-20, Sep-Oct 1988
Newport Beach, CA (AD D250 702)
Final Report, August 78-October 79
U-6574, 1979
(AD B049 350L)**
Report on Strategic Missile Materials
Technology (SMMT) Program.
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4.2. 3 Particulate Reinforced 4.2.3.6
Oxidation of Boron Nitride in an Arc Heated Jet

4.2.3.1 Buckley, J. D.
Effect of Composition and Grain Size on NASA Langley Research Center, Hampton. VA
Electrical Discharge Machining of BN-TiB 2  1970
Composites ( AD 179 128)
Gadalla, A. M. Bedi, H. S. Presented at the 6th University Conference
J. Mater. Res. on Ceramic Science, North Carolina State
6 (11), 2457-62, Nov 1991 University, Raleigh, December 7-9, 1970
(AD D252 439)

4.2.3.2 4.3 Si3N4 Matrix
Hot-Pressed BN-AIN Ceramic Composites of
High Thermal Conductivity
Kanai, Takao Tanemoto, Kei 4.3.1 Fiber Reinforced

Kubo, Hiroshi
Jpn. J. Appl. Phys., Part 1 4.3.1.1

29 (4), 683-7, Apr 1990 Ultrasonic Velocity Technique for Monitoring

(AD D251 512) Property Changes in Fiber-Reinforced Ceramic
Matrix Composites
Kautz, Harold E. Bhatt, Ramakrishna T.

4.2.3.3 NASA Lewis Research Center, Cleveland, OH
Microstructure and Wear of TiC-Cubic BN Tools Technical Report
Hooper, R. M. Shakib, J.1. E-5926, AVSCOM-TR-91-C-017
Brookes, C. A. NASA-TM-103806, 12pp., 1991
Mater. Sci. Eng. A (AD A241 393 )
105-106 (1-2), 429-33, 1988 Prepared for the 15th Annual Conference
(AD D252 212) on Composites and Advanced Ceramics held

in Cocoa Beach, FL, January 13-16, 1991

4.2.3.4
Microstructure and Thermal Shock Behaviour 4.3.1.2
of BN Composites Characterization of Interfacial Failure in SiC
Sinclair, W. Simmons, H. Reinforced Si3 N4 Matrix Composite Material
J. Mater. Sci. Lett. by Both Fiber Push-Out Testing and Auger
6 (6), 627-629, 1987 Electron Spectroscopy
(AD D137 100) Eldridge, J. 1. Honecy, F. S.

J. Vac. Sci. Technol. A

4.2.3.5 8 (3), 2101-6, May-Jun 1990

High Yield Synthesis of B4 C/BN Ceramic (AD D251 596)

Materials by Pyrolysis of Polymeric Lewis Base
Adducts of Decaborane(14)
Rees Jr., W. S. Seyferth, D_
Massachusetts Institute of Technology
Department of Chemistry
TR-24, 1987
(ADA188 154)
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4.3.1.3 4.3.1.6
The Effect of Fiber-Matrix Debond Energy on Micromechanics Analysis of Fiber Toughening
the Matrix Cracking Strength and the Debond in Ceramic-Matrix Composites
Shear Strength Balis, C. D. Wang, S S
Sutcu, M. Hillig, W. B National Center for Composite Materials
Acta Metall. Mater. Research, Urbana, IL
38 (12), 2653-62, Dec 1990 Technical Report No. 29
(AD D251 271) UIUC-NCCMR-89-29, 139pp., Dec 1989

(AD A233 957)

4.3.1.4
Densified SCS-6 SiC Fiber Reinforced Si3 N4  4.3.1.7
Composites Importance of Interfacial Strength on Fracture
Foulds, W. LeCostaouec, J-F Toughness of Brittle Matrix Composites
DiPietro, S. Pirouz, P. Morschcr, G.
Advanced Materials: The Challenge for the Chung, J.
Next Decade, Proceedings of the 35th Surfaces and Interfaces of Ceramic Materials
International Symposium, Apr 1990 Edited by L. C. Dufour
Edited by G. Janicki, V. Bailey, NATO ASI Ser., Ser. E
and H. Schjelderup; SAMPE, Covina, CA 173, 737-60, 1989
Int. SAMPE Symp. Exhib., 35th (AD D250 277)
35 (Book 2-2), 2163-74, 1990
(AD D252 304) 4.3.1.8

Measurement of Interfacial Shear Strength in
4.3.1.5 SiC-Fiber/Si3 N4 Composites
Microtomography of Silicon Nitride/ Silicon Lauglmer, J. W. Bhatt, R_ T_
Carbide Composites J. Am. Ceram. Soc.
Stock, S. R. Guvenilir, A. 72 (10), 2017-2019, 1989
Starr, T. L. Elliott, J. C. (AD D142 385)
Anderson, P. Dover, S. D.
Bowen, D. K. 4.3.1t.9
Advanced Characterization Techniques for Preparation and Evaluation of Silicon Nitride
Ceramics, Proceedings of the 41 st Pacific Matrices for Silicon Nitride-SiC Fiber
Coast Regional Meeting of the American Composites
Ceramic Society, San Francisco, CA Axelson, S. R.
Oct 1988 Alfred University, NY
Edited by W. S. Young, G. L. McVay, Final Technical Report (Thesis)
and G. E. Pike N89-23678, 1988
Ceram. Trans. (9AD D142 575 1
5, 161-70, 1990
(ADD251 Ill)
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4.3.1.10 4.3.1.13
Local-Global Analysis of Crack Growth in RBSN Matrix Composites Reinforced with
Continuously Reinforced Ceramic Matrix Polymer Derived Fibers
Composites Corbin, N. D. Wilikens, C. A.
Ballarini, R. Ahmed, S. Hartline, S. D.
Case-Western Reserve University, Norton Company, High Performance
Cleveland, OH Ceramics, Northboro, MA
N89-13820, E4537, 1988 351-364, 1987
(ADD141 923) (AD DI41 684L)**
Prepared for the 34th International Gas Presented at a joint NASA/DoD Conference on
Turbine and Aeroengine Congress and Fibers, Metal Matrix, Carbon, and Ceramic
Exposition, Toronto, Canada, June 4-8, 1989 Matrix Composites, 1987, Cocoa Beach, FL.

January 22-23

4.3.1.11
Auger Analysis of a Fiber/Matrix Interface in a 4.3.1.14
Ceramic Matrix Composite Preparation of Ceramic Fiber-Ceramic Matrix
Honecy, F. S. Pepper, S. V. Composites by a Faster Chemical Vapor
NASA Lewis Research Center, Cleveland, OH Infiltration Process
E-4130, NASA-TM-100892, 1988 Caputo, A. J. Lackey, W. J.
(AD D139 993 ) Stinton, D. P.
Prepared for the Spring Meeting of the Oak Ridge National Laboratory, TN
Materials Research Society, Reno, NV, DE85 016402, CONF-8506171-1, 1985
April 4-9, 1988 (AD D135 932)

4.3.1.12 4.3.1.15
The Influence on Interfacial Modifiers on RBSN Improvements in the Fabrication of Ceramic-
Matrix Composite Properties Fiber-Ceramic-Matrix Composites by Chemical
Corbin, N. D. Wilikens, C. A. Vapor Infiltration
Hartline, S. D. Caputo, A. 3. Lowden, R. A.
Norton Company, High Performance Ceramics, Stinton, D. P.
Northboro, MA Oak Ridge National Lab, Metals and
365-379, 1987 Ceramics Division, TN
(ADD141 685L)** DE85-015971, ORNL/TM-9651, 1985
Presented at a joint NASA/DoD Conference on (AD D135 289)
Fibers, Metal Matrix, Carbon, and Ceramic
Matrix Composites, 1987, Cocoa Beach, FL,
January 22-23
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4.3.1.16 4.3.1.19
Development of a New, Faster Process for the Research on High Temperature Ceramics and
Fabrication of Ceramic Fiber-Reinforced Composites in the Shanghai Institute of
Ceramic Composites by Chemical Vapor Ceramics (SIC)
Infiltration Jing-Kun, G.
Caputo, A. J. Lackey, W. J. Academia Sinica, Shanghai Institute of
Stinton, D. P. Ceramics, Shanghai, China
Ceram. Eng. Sci. Proc. 495-506, 1984
6 (7-8), 694-706, 1985 (AD D131 334)
(AD D135 201 ) Proceedings of the 12th International
Presented at the 9th Annual !7onfzrence on Conference on 'Science of Ceramics',
Composites and Advanced Ceramic Materials Volume 12. held under the auspices of the
sponsored by Ceramic-Metal Systems Division, European Ceramic Association,
The American Ceramic Society, Cocoa Beach, FL Saint-Vincent, Italy, June 27-30., 1983
January 20-23, 1985

4.3.1.20
4.3.1.17 Exploratory Research on Silicon Nitride
SiC Monofilament-Reinforced Si3N4 Matrix Composites
Composites Fischbach, D. B. McLaren, D.
Shetty, D. K. Pascucci, M. R. Washington University, Department of
Mutsuddy, B. C. Wills, R. R. Mining, Metallurgical and Ceramic
Ceram. Eng. Sci. Proc. Engineering, Seattle
6 (7-8), 632-645, 1985 DE82-017286, 1982
(AD D135 196) (AD D127 798)
Presented at the 9th Annual Conference on
Composites and Advanced Ceramic Materials, 4.3.1.21
sponssored by Ceramic-Metal Systems Division, Fabrication and Characterization of a 3D Boron
The American Ceramic Society, Nitride Reinforcement Silicon Nitride Material
Cocoa Beach, FL, January 20-23, 1985 Composite Material

Vasilos, T.

4.3.1.18 Avco Systems Division, Wilmington, MA
Fabrication of Fiber-Reinforced Ceramic Final Technical Report, 1981
Composites by Chemical Vapor Infiltration 1 October 79-30 November 80
Caputo, A. J. Lackey, W. J. (AD B063 737L) **
Oak Ridge National Lab, Metals and Report on Strategic Missile Materials
Ceramics Division, TN Technology (SMMT) Program
DE85-003809, ORNL/TM-9235, 1984
(AD D132 411) 4.3.1.22

Investigate Fiber Reinforced Si3 N4

Brennan, J. J.
United Technologies Research Center,
East Hartford, CT
Final Report, I March 75-31 March 76
R76-912081-4, 1976
(AD A025 901)
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4.3.1.23 4.3.1.28
The Effect of the Interface on the Impact Tensile Creep Behaviour of a Fibre-Reinforced
Strength of Fiber-Reinforced Silicon Nitride SiC-Si3 N4 Composite
Composites Holmes, J. W.
Brennan, J. J. Novak, R. C. J. Mater. Sci.
J. Adhes. 26 (7), 1808-14, Apr 1991
5 (2), 139-159, 1973 (AD D251 206)
(AD D103 162)

4.3. 1.29
4.3.1.24 Recent Developments in SiC Monofilament
H1igh Temperature Compounds for Turbine Vanes Reinforced Si3 N4 Composites
Rhodes, W. H. Cannon Jr., R. M. Thomson, Bruce
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5. REINFORCED BORIDE MATRICES
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6. REINFORCED SIALON MATRICES
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7. REINFORCED GLASS AND GLASS-CERAMIC MATRICES
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December 17-19, 1986 Westinghouse Research and Development

Center, Pittsburgh, PA

7.1.0.27 Final Report, 1 September 83-30 September 85

Ceramic Matrix and Resin Matrix Composites: 1986

A Comparison (AD B105 234) *

Hurwitz, F. I.
E-3481, NASA-TM-89830, 1987 7.1.0.31
(AD D140 337) Processing and Characterization of SiC Fiber
NASA Lewis Research Center, Cleveland, OH Reinforced Magnesium Aluminum Silicate
Prepared for the 32nd National SAMPE Composites
Symposium and Exhibition, Anaheim, CA Hernes, E. E. Mazdiyasni, K. S.
April 6-9, 1987 Air Force Wright Aeronautical Labs,

Wright-Patterson AFB, OH
7.1.0.28 217-228, 1985
Interfacial Studies of SiC Fiber Reinforced (AD D136 232L ) **
Glass-Ceramic Matrix Composites Proceedings of a joint NASA/DOD
Brennan, J.J. Conference, Metal Matrix, Carbon, and
United Technologies Research Center, Ceramic Matrix Composites, 1985, held in
East Hartford, CT Cocoa Beach, FL, January 23-25
Final Report, I August 86-31 July 87
UTRC-R87-917546-4, 1987
( AD B116 610 ) *
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7.1.0.32 7.1.0.36
SiC/Zirconia-Cordierite Glass-Ceramic Matrix Fracture in Fiber-Reinforced Ceramics
Composites Budiansky, B. Hutchinson. J W
Drummond III, C. H. Mazdiyasni, K. S. Evans, A. G
Ohio State University, Columbus Harvard University, Division of Applied
197-204, 1985 Sciences, Cambridge, MA
(AD D136 230L)** MECH-64, 1985
Proceedings of a joint NASA/DoD (AD A154 704)
Conference, Metal Matrix, Carbon, and
Ceramic Matrix Composites, 1985, held in 7.1.0.37
Cocoa Beach, FL, January 23-25 Advanced Fabrication and Characterization of

SiC Fiber Reinforced Glass-Ceramic Matrix
7.1.0.33 Composites
Additional Studies of SiC Fiber Reinforced Prewo, K. M. Layden, G. K,
Glass-Ceramic Matrix Composites United Technologies Research Center,
Brennan, J. J. East Hartford, CT
United Technologies Research Center, Interim Report, 1 September 82-30 March 84
East Hartford, CT UTRC-R84-916175-1, 1984
Annual Report, 3 February 84-31 March 85 (AD B082 751) **

UTRC/R85-916777-2, 1985
(AD B096 156)* 7.1.0.38

Advanced Fabrication of SiC Fiber Reinforced

7.1.0.34 Glass Ceramic Matrix Composites

SiC/Glass Composite Interphases Layden, G. K Prewo, K. M.

Mendelson, M. 1. United Technologies Research Center,

Ceram. Eng. Sci. Proc. East Hartford, CT

6 (7-8), 612-621, 1985 Final Report, 15 February 81-14 February 82

(AD D135 194) UTRC/R82-915534-1, 1982

Presented at the 9th Annual Conference on (AD B064 428L

Composites and Advanced Ceramic Materials,
sponsored by Ceramic-Metal Systems Division, 7.1.0.39
The American Ceramic Society, Cocoa Beach, FL, Crack Initiation in Unidirectional Brittle-
January 20-23, 1985 Matrix Composites

Kim, Ran Y. Pagano, Nicholas J.

7.1.0.35 J. Am. Ceram. Soc.
74 (5), 1082-90, May 1991

Interface and Matrix Optimization in Sintered 74 (5) 82-
Ceramic Composites (Optimisations Interfaciale
et Matriciele dans les Composites Frittes)
Jamet, J.F. Abbe, D. 7.1.0.40
Guyot, M. H. Effect of Temperature on Interfacial Shear
Office National D'Etudes et de Recherches Strengths of SiC-Glass Interfaces
Aerospatiales, Chatillon-Sous-Bagneux, France Chou, H. M. Barsoum, M. W,
ONERA-TP-1985-77, 1985 Koczak, M. J.
(AD B098 047)'* J. Mater. Sci.

26 (5), 1216-22, Mar 1991
(AD D250 681)

•Export Control **Distribon Limited
131



7.1.0.41 7.1.0.45
Correlating the Mechanical Properties of a Interfacial Shear Stress in SiC Fibre-Reinforced
Continuous Fiber-Reinforced Ceramic-Matrix Cordierite
Composite to the Sliding Resistance of the Dharani, L. R. Rahaman, M N
Fibers Wang, S. H.
Weihs, T. P. Sbaizero, 0. 1. Mater. Sci.
Luh, E.Y. Nix, W.D. 26 (3), 655-60, Feb 1991
J. Am. Ceram. Soc. (AD D250 521)
74 (3), 535-40, Mar 1991
(AD D250 552) 7.1.0.46

The Effects of Thermal Fatigue on a SiC
7.1.0.42 Fibre/Aluminosilicate Glass Composite
Experimental Examination of the Push-Down Zawada, L. P. Wetherhold, R C,
Technique for Measuring the Sliding Resistance J. Mater. Sci.
of Silicon Carbide Fibers in a Ceramic Matrix 26 (3), 648-54, Feb 1991
Weihs, T. P. Nix, W. D. (AD D250 520)
J. Am. Ceram. Soc.
74 (3), 524-34, Mar 1991 7.1.0.47
(AD D250 551) Mode I Fracture Resistance of a Laminated

Fiber-Reinforced Ceramic
7.1.0.43 Zok, F. Sbaizero, 0.
Interfacial Behaviour of Fibre Reinforced Glass Horn, C. L. Evans, A. G
Ceramic Composite at Elevated Temperature J. Am. Ceram. Soc.
Kim, H. S. Yong, J. A. 74 (1), 187-93, Jan 1991
Rawlings, R. D. Rogers, P. S. (AD D250 366)
Mater. Sci. Technol.
7, 155-7, Feb 1991 7.1.0.48
(AD D250 906) Interracial Sliding Friction in Silicon Carbide-

Borosilicate Glass Composites: A Comparison

7.1.0.44 of Pullout and Pushout Tests
Interfacial Properties of SiC-Borosilicate Glass Bright, J. D. Danchaivijit, S.
Composites Evaluated from Pushout and Shetty, D. K.
Pullout Tests J. Am. Ceram. Soc.
Hsueh, Chun-Hway Bright, J. D. 74 (1), 115-22, Jan 1991
Shetty, D. K. (AD D250 360)
J. Mater. Sci. Lett.
10 (3), 135-8, Feb 1991 7.1.0.49
(AD D250 697) Interface and Strength in Ceramic Matrix

Composites
Kishi, T. Enoki, M.
Tsuda, H,
Mater. Sci. Eng. A
A143, 103-10, 1991
(AD D252 396)
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7.1.0.50 7.1.0.55
Coated Carbon Fibre Reinforcements for a Transverse Cracking in a Fiber Reinforced
Glass-Ceramic Ceramic Matrix Composite
Vaidya, R. U. Subramanian, K. N. Bachmann, Steven E,
J. Mater. Sci. Lett. Air Force Institute of Technology; School
10, 967-9, 1991 of Engineering, Wright-Patterson AFB, OH
(AD D252 392) Master's Thesis

AFIT/GAE/ENY/90D-2, 112pp., Dec 1990

7.1.0.51 ( AD A231 029)

Mode 11 Fracture Toughness Testing of a Fiber-
Reinforced Ceramic Composite 7.1.0.56
Mall, S. Mol, J. H. Fracture Toughness of Unidirectional Fiber
Eng. Fract. Mech. Reinforced Ceramic Composites in Mode ii
38 (1), 55-69, 1991 Utilizing Laser Interferometry
(AD D250 883) Truskowski, Joseph W.

Air Force Institute of Technology; School

7.1.0.52 of Engineering, Wright-Patterson AFB, OH

Fatigue Behavior and Failure Mechanisms of Master's Thesis

Centrally Notched (0)8 and ((0 /90 )2s Silicon AFIT/GAE/ENY/90D-31, 113pp., Dec 1990

Carbide Reinforced Aluminosilicate Glass (AD A231 027)

Moschelle, W. R.
Air Force Institute of Technology, School 7.1.0.57
of Engineering, Wright-Patterson AFB, OH The Contribution of Interfacial Roughness to
Master's Thesis Sliding Friction of Ceramic Fibers in a Glass
AFIT/GAE/ENY/91D-19, 164 pp., 1991 Matrix
(AD A243 879) Jero, P. D. Kerans, R. J.

Scr. Metall. Mater.

7.1.0.53 24 (12), 2315-18, Dec 1990

Elevated Temperature Behavior of Glass and (AD D252 251

Ceramic Matrix Composites
Chou, T. W. Parvizi-Majidi, A. 7.1.0.58
Delaware University, Newark, DE Large Scale Bridging in Brittle Matrix
Final Report 1 Jul 87-31 May 91 Composites
25pp., 1991 Zok, F. Hom, C. L.
(AD A244 035) Acta Metall. Mater.

38 (10), 1895-1904, Oct 1990

7.1.0.54 (AD D251 265)

Cryogenic Temperature Impact Tests of Glass
Matrix Composites 7.1.0.59
Hasson, D. F. Fishman, S. G. Diametral Compression Tests of Silicon
Ceram. Eng. Sci. Proc. Carbide Fibre-Reinforced Glass
11 (9-10), 1639-47, Sep-Oct 1990 Okada, A.
(AD D250 874) J. Mater. Sci.
14th Annual Conference on Composites and 25 (9), 3901-5, Sep 1990
Advanced Ceramic Materials, Cocoa Beach, FL (AD D250 222)
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7.1.0.60 7.1.0.63
Monotonic and Cyclic Behavior of a Silicon Tensile Tests of Ceramic-Matrix Composites:
Carbide/Calcium-Aluninosilicate Ceramic Theory and Experiment
Composite Cao, Hengchu Thouless, Michael D
Rousseau, C. Q. J. Am. Ceram. Soc
Edited by J. M. Kennedy, H. H. Moeller, 73 (7), 2091-4, Jul 1990
and W. S. Johnson, ASTM,, Philadelphia, PA (AD D251 729)
Symposium Proceedings
Thermal and Mechanical Behavior of Metal 7.1.0.64
Matrix and Ceramic Matrix Composites, Delamination Cracking in a Laminated
Symposium, Nov 1988 Ceramic-Matrix Composite
ASTM-STP-1080, 136-51, Aug 1990 Sbaizero, 0. Charalambides, P G
(AD D250 492) Evans, A. G.

J. Am. Ceram. Soc.
7.1.0.61 73 (7), 1936-40, Jul 1990
Comparison of Methods for Determining (AD D251 715)
Fiber/Matrix Interface Frictional Stresses in
Ceramic Matrix Composites 7.1.0.65
Cranmer, D. C. Deshmukh, U. V. 7106Coyle, T. C. Effect of Interfaces on the Properties of Fiber-

Reinforced Ceramics
Edited by J. M. Kennedy, H. H. Moeller, Cao, H. C. Bischoff, E.
and W. S. Johnson, ASTM, Philadelphia, PA Sbaizero, 0. Ruehle, Manfred
Symposium Proceedings Evans, Anthony G. Marshall, David B.
Thermal and Mechanical Behavior of Metal Brenan, A. 1.
Matrix and Ceramic Matrix Composites, J Am. Ceram. Soc.
Symposium, Nov 1988 73 (6), 1691-9, Jun 1990
ASTM-STP-1080, 124-35, Aug 1990 AD D251 699
(AD D250 491)

7.1.0.62 7.1.0.66
Analysis of a Ceramic Matrix Composite Characterization of Mechanical DamageAnalysis oeramic MMechanisms in Ceramic and Polymeric Matrix
Flexure Specimen Composite Materials
Dharani, L. R. Lankford, J. Couque, H.
Edited by J. M. Kennedy, H. H. Moeller, Southwest Research Institute, San
and W. S. Johnson, ASTM, Philadelphia, PA Antonio, TX
Symposium Proceedings Technical Report, October 89-October 90
Thermal and Mechanical Behavior of Metal 06-8124, 1990
Matrix and Ceramic Matrix Composites, (AD A230 220)
Symposium, Nov 1988
ASTM-STP-1080, 87-97, Aug 1990
(AD D250 488)
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7.1.0.67 7.1.0.7!
Thermal Fatigue in SiC Fiber Reinforced Interface Properties for Ceramic Composites
Almninosilicate Glass-Ceramic Composite from a Single-Fiber Pull-Out Test
Kim, Youngman Lee, Won Jae Butler, E. P. Fuller Jr., E. R
Case, Eldon D. Chan, H. M.
Metal and Ceramic Matrix Composites, Interfaces in Composites, Symposium Nov 1989
Processing, Modeling and Mechanical Edited by C. G. Pantano and E. J. H. Chen
Behavior, Proceedings of an International Mater. Res. Soc. Symp. Proc.
Conference, 1990 170, 17-24, 1990
Edited by R. B. Bhagat, A. H. Clauer, (AD D250 952)
P. Kumar, and A. M. Ritter
The Minerals, Metals and Materials Society, 7.1.0.72
Warrendale, PA Mechanical Behavior of Nicalon Fiber-
Met. Ceram. Matrix Compos. Process. Conf. Reinforced Calcium Aluminosilicate Matrix

Proc. Composites
479-86, 1990 Wang, S. W. Parvizi-Majidi, A
(AD D252 416) Ceram. Eng. Sci. Proc.

11 (9-10), 1607-16, 1990
7.1.0.68 (AD D250 662)
An Indentation Method for Measuring Residual
Stresses in Fiber-Reinforced Ceramics 7.1.0.73
Marshall, D. B. Oliver, W. C. Ultimate Strength of Ceramic-Matrix
Mater. Sci. Eng. A Composites
A126, 95-103, 1990 Steif, P. S. Schwietert, H. R.
(AD D251 603) Ceram. Eng. Sci. Proc.

11 (9-10), 1567-76, 1990
7.1.0.69 (AD D250 661)
Cyclic Fatigue-Crack Growth Behaviour of
Short Cracks in SiC-Reinforced Lithium 7.1.0.74
Aluminosilicate Glass-Ceramic Composite Fiber-Reinforced Glasses and Glass Ceramics
Luh, E. Y Dauskardt, R. H. Fabricated by a Novel Process
Ritchie, R. 0. Pannhorst, W. Spallek, M.
J. Mater. Sci. Lett. Bruckner, R. Hegeler, H.
9 (6), 719-25, 1990 Reich, C. Grathwohl, G.
(AD D251 562) Meier, B. Spelmann, D

Ceram. Eng. Sci. Proc.
7.1.0.70 11(7-8), 947-63, 1990
Interfacial Shear Stresses in Fiber-Reinforced (AD D250 070)
Glasses
Goettler, R.W. Faber, K. T.
Compos. Sci. Technol.
37 (1-3), 129-47, 1990
(AD D251 286)
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7.1.0.75 7.1.0.80
Fracture Toughness of a Fiber-Reinforced Toughening of SiC/LAS III Ceramic Composite
Ceramic Composite Under Mode II Shear by Hybrid 3-D Fiber Architecture: Part 1.
Loading Tensile Properties
Mall, S. Mol, J. H. Gabel, R. G. Ko, F. K
Ceram. Eng. Sci. Proc. Koczak, M. J.
11 (9-10), 1364-8, 1990 Edited by R. Wegman, H. Kliger and E Hogan
(AD D250 039) SAMPE, Covina, CA

Int. SAMPE Tech. Conf, 21st 1989

7.1.0.76 21, 903-14, Sep 1989

Iosipescu In-Plane Shear Tests of SiC-Pyrex (AD D250 284

Composites
Seerat-Un-Nabi, A. Derby, B. 7.1.0.81
J. Mater. Sci. Lett. The Tensile Failure of Brittle Matrix
9 (1), 63-66, 1990 Composites Reinforced with Unidirectional
(AD D143 234) Continuous Fibres

Davidge, R. W. Briggs, A.

7.1.0.77 J. Mater. Sci.
The 24 (8), 2815-19, Aug 1989

The Impact Behaviour of High Performance, (AD 25-1 430)

Ceramic Matrix Fibre Composites (AD D251 430

Phillips, D. C. Park, N.
Lee, R. J. 7.1.0.82
Compos. Sci. Technol. Thermo-Mechanical Characterization of
37 (1-3), 249-265, 1990 Ceramic Composites Made of a LAS Glass-
(AD D142 718) Ceramic Matrix Reinforced with Silicon

Carbide (Nicalon) Fibers

7.1.0.78 Menessier, E. Guette, A.

Carbon Coated Alumina Fiber/Glass Matrix Pailler, R. Naslan, R.

Composites Rabardel, L. Hosten, B.

Lehman, R. L. Doughan, C. A. Macke, T. Lespade, P.

Compos. Sci. Technol. Edited by A. R. Bunsell,
37 (1-3), 149-164, 1990 P. Lamicq and A. Massiah

(AD D142 713) Elsevier Science Publishers, London, England
Dev. Sci. Technol. Compos. Mater.,
Eur. Conf Compos. Mater., 3rd 1989

7.1.0.79 121-7, 1989
Failure Mechanisms in a Quasi-Isotropic (AD D251 502)
Ceramic Composite Laminate under Tensile
Fatigue Loading 7.1.0.83
Tracy, G. .Is Fiber-Matrix Interfacial Effects in Carbon-
Air Force Institute of Tecnology, School Fiber-Reinforced Glass Matrix Composites
of Engineerin, Wright-Paerson AFB, OH Tredway, William K. Prewo, Karl M.
AFIT/GAE/ENY/90D-30, 1990 Pantano, Carlo G.
(AD A230 470) Carbon

27 (5), 717-27, 1989
(AD D250 862)
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7.1.0.84 7.1.0.88
Impact Behavior of Fiber Reinforced Glass and Interfacial Microstructure and Crystallization
Ceramic Matrix Composites in SiC-Glass Ceramic Composites
Hasson, D. F. Fishman, S. G. Murthy, V. S. R. Jie, L.
Proceedings of the Metallurgical Society Lewis, M. H.
of the Canadian Institute of Mining and Ceram. Eng. Sei. Proc.
Metallurgy, Vol. 9 Pergamon Press, NY 10 (7-8), 938-951, 1989
Proceedings of the International (AD D143 095 )
Symposium on Advanced Structural Presented at the 13th Annual Conference on
Materials, Aug 1988 Composites and Advanced Ceramic Materials,
187-93, 1989 sponsored by Engineering Ceramics Division,
(AD D250 511) The American Ceramic Society, Inc.,

Cocoa Beach, FL, January 15-18, 1989

7.1.0.85
Microstructural Development in Silicon Nitride 7.1.0.89
Ceramics The Interfacial Strergths of Coated and
Hwang, C. J. Tien, T. Y. Uncoated SiC Monofilaments Embedded in
Mater. Sci. Forum Borosilicate Glass
47, 84-109, 1989 Jurewicz, A. 1. G. Kerans, R. J.
(AD D250 477) Wright, J.

Ceram. Eng. Sci. Proc.

7.1.0.86 10 (7-8), 925-937, 1989

Matrix Cracking Initiation in Brittle-Matrix (AD D143 094)
Presented at the 13th Annual Conference on

Compnsites-Experiment and Predictions Composites and Advanced Ceramic Materials,
Wang,. S.gh Temp. Barsoum Nsponsored by Engineering Ceramics Division,
Symp. High Temp. Compos., The American Ceramic Society, Inc.,
166-75, 1989 Cocoa Beach, FL, January 15-18, 1989

(AD D250 445)
7.1.0.90

7.1.0.87 Interfacial Properties of C-Coated Alumina

Investigation of Failure Modes in a Ceramic Fiber/Gans Matrix Fiber Composites

Composite Under Off-Axis Loading Doughan, C. A. Lehman, R. L.

Fink II, W.E. Greenhut, V. A.

Air Force Institute of Technology, School Ceram. Eng. Sci. Proc.
10 (7-8), 912-924, 1989

of Engineering, Wright-Patterson AFB, OH (AD)D143 0 93)
Master's Thesis ( AD D143 093 )
MasrThGAEsisY/8 9 Presented at the 13th Annual Conference on
(ADA2169 1989 Composites and Advanced Ceramic Materials,
(AD A216 133 ) sponsored by Engineering Ceramics Division,

The American Ceramic Society, Inc.,
Cocoa Beach, FL, January 15-18, 1989
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7.1.0.91 7.1.0.94
Toughening Mechanisms in Ceramic Thermal Fatigue of Ceramic Fiber/Glass Matrix
Composites Composites
Fuller Jr., E. R. Butler, E. P. Zawada, L. P Wetherhold, R C
Krause Jr., R. F. Vaudin, M. D. Ceram. Eng. Sci. Proc.
National Institute of Standards and 10 (9-10), 1320-1326, 1989
Technology, Ceramics Division, (AD D143 005 )
Gaithersburg, MD Presented at the 13th Annual Conference on
Semi-Annual Progress Report, March 31 Composites and Advanced Ceramic Materials,
PB89-235907, NISTIR 89-4111, 1989 sponsored by Engineering Ceramics Division,
(AD D143 022) The American Ceramic Society, Inc.,

Cocoa Beach, FL, 15-18 January, 1989

7.1.0.92
Axial and Radial Coefficients of Thermal 7.1.0.95
Expansion of Carbon Fibers in the 20-430'C Thermal Shock Behavior of an SiC Fiber-
Temperature Range as Derived from the Reinforced Cordierite Composite
Thermal Expansion of I-D-C-SiO2 (B2 0 3 ) Long, M. C. Moore, R. E.
Composites Day, D. E. Wesling, J. G.
Menessier, E. Dumont, J. P. Bums, R.
Geutte, A. Pailler, R. Ceram. Eng. Sci. Proc.
Rabardel, L. 10 (9-10), 1231-1243, 1989
Ceram. Eng. Sci. Proc. (AD D143 001 )
10 (9-10), 1426-1439, 1989 Presented at the 13th Annual Conference on
(AD D143 014) Composites and Advanced Ceramic Materials,
Presented at the 13th Annual Conference on sponsored by Engineering Ceramics Division,
Composites and Advanced Ceramic Materials, The American Ceramic Society, Inc.,
sponsored by Engineering Ceramics Division, Cocoa Beach, FL, January 15-18, 1989
The American Ceramic Society, Inc.,
Cocoa Beach, FL, January 15-18, 1989 7.1.0.96

Mechanical Property Enhancement in Ceramic
7.1.0.93 Matrix Composites
Thermal Shock Behavior of SiC Fiber (Nicalon®) Freiman, S. W. Cranmer, D. C.
Reinforced Glass Fuller Jr., E. R. Hailer, W.
Kagawa, Y. Kurosawa, N. National Institute of Standards and
Kishi, T. Tanaka, Y. Technology, Ceramics Division,
Iamai, Y. Gaithersburg, MD
Ceram. Eng. Sci. Proc. Interim Report, 1 January-31 December 88
10 (9-10), 1327-1336, 1989 PB89-189138, NISTIR 89-4073, 1989
(AD D143 006) (AD D142 802)
Presented at the 13th Annual Conference on
Composites and Advanced Ceramic Materials,
sponsored by Engineering Ceramics Division,
The Arnerican Ceramic Society, Inc.,
Cocoa Beach, FL, January 15-18, 1989
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7.1.0.97 7.1.0.101
Dynamic Compressive Fracture in Fiber- Characterization of Fracture in Fiber-
Reinforced Ceramic Matrix Composites Reinforced Ceramic Composites Under Shear
Lankford, J. Loading
Mater. Sci. Eng. A Mall, S. Vozzola, R. P.
107 (1-2), 261-268, 1989 Zawada, L. P.
(AD D142 618) J. Am. Ceram. Soc.
Presented at the Symposium on Interfacial 72 (7), 1175-1178, 1989
Phenomena in Composites: Processing, (AD D142 231)
Characterization, and Mechanical
Properties, Newport, RI, June 1-3, 1988 7.1.0.102

Sol/Gel Processing of Glass Matrix Composites
7.1.0.98 Pantano, C. G. Messing, G. L.
The Mechanical Performance of Fiber- Pennsylvania State University, Department
Reinforced Ceramic Matrix Composites of Park
Evans, A. G. Final Report, June 85-June 87
Mater. Sci. Eng. A 1989
107 (1-2), 227-239, 1989 (AD B132 583 ) *
(AD D142 617)
Presented at the Symposium on Interfacial
Phenomena in Composites: Processing, 7 1.0.103
Characterization, and Mechanical Advanced Fabrication and Characterization of
Properties, Newport, RI, June 1-3, 1988 Fiber Reinforced Ceramic Matrix Composites

Jarmon, D. C. Layden, G. K.

7.1.0.99 Brennan, J. J. Prewo, K. M.

Interfacial Bonding and Friction in Silicon United Technologies Research Center,

Carbide (Filament)-Reinforced Ceramic- and East Hartford, CT

Glass-Matrix Composites LUTRC/R89-917548-3, 1989

Bright, J.D. Shetty, D. K. (AD1131564)

Griffin, C. W Limaye, S. Y.
J. Am. Ceram. Soc. 7.1.0.104
72 (10), 1891-1898, 1989 Fiber Matrix Interface Effects in Failure of
(AD D142 381) Ceramic Matrix Fiber Composites

Marshall, D.
7.1.0.100 Rockwell International Science Center,
Effect of Interface Mechanical Properties on Thousand Oaks, CA
Pullout in a SiC-Fiber-Reinforced Lithium Annual Report no.3, 15 July 87-14 July 88
Aluminum Silicate Glass-Ceramic SC5432.AR, 1989
Thouless, M. D. Sbaizero, 0. (AD A204 618)
Sigl, L. S. Evans, A. G.
J. Am. Ceram. Soc.
72 (4), 525-532, 1989
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7.1.0.105 7.1.0.109
Silicon Carbide Fibre-Reinforced Glass- Raman Study of Silica Glass Under Tensile

Ceramic Composite Tensile Behaviour at Stress
Elevated Temperature Michalske, T. A. Tallant, D.

Prewo, K. M. Johnson, B. Smith, W. L.

Starrett, S. Phys. Chem. Glasses

J. Mater. Sci. 29 (4), 150-3, Aug 1988

24 (4), 1373-1379, 1989 (AD D252 241)
(AD D140 954)

7.1.0.110

7.1.0.106 Fabrication, Properties and Applications of

Failure Characteristics of Low Dielectric Borosilicate Glass Reinforced with Continuous

Constant Ceramic Composites Reinforced with Silicon Carbide Fibers

BN-Coated Fibers Briggs, A. Davidge, R. W.

Lane, J. E. Pebler, A. R. Edited by R. A. Bradley, D. E. Clark,

Ceram. Eng. Sci. Proc. D. C. Larsen and J. 0. Stiegler

10 (9-10), 1213-1222, 1989 ASM International, Metals Park, OH

(AD D142 999) Conference Paper

Presented at the 13th Annual Conference on Whisker Fiber-Toughened Ceram.,

Composites and Advanced Ceramic Materials, Proc. Int. Conf 1988

sponsored by Engineering Ceramics Division, 153-63, Jun 1988

The American Ceramic Society, Inc., (AD D250 322)

Cocoa Beach, FL, January 15-18, 1989

7.1.0.111
7.1.0.107 Compositional and Structural Effects on the

Interfaces and Toughening in Cernics Thermal Diffusivity of Fiber-Reinforced Glass-

Marshall, D. B. Ceramic and Ceramic Matrix Composites

J. Phys. Colloq. Hasselman, D. P. H.

49 (10) CS, C5-25-33, 9pp., Oct 1988 Proceedings of the 19th International

(AD D251 062) Thermal Conductivity Conference, Oct 1985
Edited by D. W. Yarbrough; Plenum Press, NY

7.1.0.108 Thermal Conductivity 19

Strength and Toughness of Continuous- 383-402, 1988

Alumina-Fiber Reinforced Glass-Matrix (AD D251 847

Composites
Michalske, Terry A. Hellmiann, John R.
J. Am. Ceram. Soc.
71 (9), 725-3 1, Sep 1988
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7.1.0.112 7.1.0.116
Carbon and Ceramic Fiber Reinforced Glass Investigation of Failure Modes in Fiber
Matrix Composites for Aerospace Applications Reinforced Ceramic Matrix Composites
Prewo, K. M. Thompson, E. R. Moschler Jr,, J. W
United Technologies Research Center, Air Force Institute of Technology. School
East Hartford, CT of Engineering, Wright-Patterson AFB. OH
42.1-42.11, 1988 Master's Thesis
(AD D143 674) AFIT/GAE/AA/88D-28, 1988
Presented at the International Conference on (AD A202 705)
PM Aerospace Materials-87, sponsored by Metal
Powder Report, Luzern, Switzerland, 7.1.0.117
November 2-4, 1987 Research on High-Temperature Reactivity of

Silicon Carbide Ceramic Matrix Composites
7.1.0.113 Hillig, W. B.
Ceramic-Ceramic Composites for Use at High General Electric Corporate Research and
Temperature Development, Schenectady, NY
Jamet, J. F. Final Report, March 85-November 87
Office National D'Etudes et de Recherches 1988
Aerospatiales, Chatillon-Sous-Bagneux, France (AD B 125 509 ) *
C 13/C25, 1988
(AD D142 774)
Presented at Engineering Materials for Very 7.1.0.118
High Temperatures: An ONRL Workshop, Hybrid Ceramic Matrix Composites
AD-A209324, University of Warwick, Coventry, UK, Gadkaree, K. P Chyung, K. C
August 29, 1988. Taylor, M. P.

J. Mater. Sci.

7.1.0.114 23 (10), 3711-3720, 1988

Evaluation of Ceramics and Ceramic (AD D 41009

Composites for Turbine Engine Applications
Larsen, D. C. Stuchly, S. L. 7.1 0.119
Adams, J. W. Ceramic Matrix Fibre Composites: Mechanical
IIT Research Institute, Chicago, IL Testing and Performance
Final Report, September 82-June 86 Davidge, R. W. Davies. J. J. R.
IITRI-M06115-44, 1989 Int. J. High Technol. Ceram.
(AD B132 531 )** 4 (2/4), 341-358, 1988

(AD D140 896)

7.1.0.115
Fracture Toughness Testing of a Ceramic
Matrix Composite at Elevated Temperatures
Mol, J. H.
Air Force Institute of Technology, School
of Engineering, Wright-Patterson AFB, OH
Master's Thesis
AFIT/GAE/AA/88D-26, 1988
(AD A202 738)
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7.1.0.120 7-1.0.123
The Behavior of Ceramic Matrix, Fiber Mechanical Behavior of Unidirectional
Composites under Combined Impact and SiC/BMAS Ceramic Composites
Tensile Stresses Kim, R.Y. Katz, A P
Phillips, C. Park, N. Ceram. Eng. Sci. Proc.
Lee, R. J. Preston, R. F. 9 (7-8), 853-860, 1988
Dawson, D. M. (AD D140 371 )
Atomic Energy Research Establishment Presented at the 12th Annual Conference on
Harwell, England Composites and Advanced Ceramic Matenals.
Final Report, September 86-September 87 sponsored by Engineering Ceramics Division.
AERE-R-12941, 1988 The American Ceramic Society, Inc..
(AD A202 518) Cocoa Beach, FL, January 17-22. 1988

7.1.0.121 7.1.0,124
Sol-Gel Processing of Carbon-Fiber-Reinforced Strength of Monolithic and Fiber-Reinforced
Glass Matrix Composites Glass Ceramics at High Rates of Loading and
Qi, D. Pantano, C. G. Elevated Temperaturv
Pennsylvardia State University, Department Lankford, J.
of Materials Science and Engineering, Ceram. Eng. Sci. Proc.
University Park, PA 9 (7-8), 843-852, 1988
635-649, 1988 (AD D140 370)
(AD D140 760) Presented at the 12th Annual Conference on
Proceedings of the Third International Composites and Advanced Ceramic Materials.
Conference on Ultrastructure Processing sponsored by Engineering Ceramics Division.
of Ceramics, Glasses, and Composites, The American Ceramic Society, Inc.,
sponsored by the Department of Materials Cocoa Beach, FL, January 17-22, 1988
Science and Engineering, University of
California, Los Angeles, CA, held in San 7,1.0.125
Diego, CA, February 23-27, 1987 Mechanical Properties and Microstructural

Characterization of SiC-Fiber-Reinforced
7.1.0.122 Cordieritic Glass-Ceramics
Interfacial Shear Stresses in SiC and A120 3  Chaimn, R. Brandon, D. G.
Fiber-Reinforced Glasses baum, L.
Goettler, R. W. Faber, K. T. Ceram. Eng. Sei. Proc.
Ceram. Eng. Sci. Proc. 9 (7-8), 695-704, 1988
9 (7-8), 861-870, 1988 (AD D140 363)
(AD D140 372) Presented at the 12th Annual Conference on
Presented at the 12th Annual Conference on Composites and Advanced Ceramic Materials.
Composites and Advanced Ceramic Materials, sponsored by Engineering Ceramics Division.
sponsored by Engineering Ceramics Division, The American Ceramic Society, Inc.,
The American Ceramic Society, Inc., Cocoa Beach, FL, January 17-22, 1988
Cocoa Beach, FL, January 17-22, 1988
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7.1.0.!26 7.1.0.130
Evaluation of Interfacial Properties in Failure Mechanisms in Silicon Carbide Fibre
Borosilicate-SiC Composites Using Pullout Reinforced Borosilicate Glass
Tests Ford, B. Cooke, R G
Griffin, C. W. Limaye, S. Y. Newsam, S.
Richerson, D. W. Shetty, D. K. Bath University, School of Materials
Ceram. Eng. Sci. Proc. Science, England
9 (7-8), 671-678, 1988 229-234, 1987
(AD D140 362 ) (AD D140 622)
Presented at the 12th Annual Conference on Presented at a meeting of the Basic Science
Composites and Advanced Ceramic Materials, Section, Engineering With Ceramics 2,
sponsored by Engineering Ceramics Division, The Royal Aeronautical Society, London.
The American Ceramic Society, Inc., December 17-19, 1986
Cocoa Beach, FL, January 17-2., 1988

7.1.0.131
7.1.0.127 Structural Toughening of Glass Matrix
Determination of the Interface Strength in Composites by 3-D Fiber Architecture
Glass-SiC Composites via Single Fiber Tensile Ko, F. Koczak, M.
Testing Layden, G.
Deshmukh, U. V. Coyle, T. W. Ceram. Eng. Sci. Proc.
Ceram. Eng. Sci. Proc. 8 (7-8), 822-831, 1987
9 (7-8), 627-634, 1988 (AD D138 019)
(AD D140 359) Presented at the 11 th Annual
Presented at the 12th Annual Conference on Conference on Composites and Advanced
Composites and Advanced Ceramic Materials, Ceramic Materials, sponsored by the
sponsored by Engineering Ceramics Division, Engineering Ceramics Division, The
The American Ceramic Society, Inc., Cocoa American Ceramic Society, Inc.,
Beach, FL, January 17-22, 1988 held in Cocoa Beach, FL, January 18-23, 1987

7.1.0.128 7.1.0.132
A Ceramic-Ceramic Composite with Low Fabrication and Materials Evaluation of High
Dielectric Constant and Nonbrittle Failure Performance Aligned Ceramic Fiber-
Partlow, D. P. Reinforced, Glass-Matrix Composite
Adv. Ceram. Mater. Dawson, D M Preston, R. F.
3 (6), 553-556, 1988 Purser, A.
(AD D140 193) Ceram. Eng Sci. Proc,

8 (7-8), 815-21, 1987

7.1.0.129 (AD D138 018)

Friction and Wear of Monolithic and Fiber Presented at the 11th Annual Conference

Reinforced Silicon-Ceramics Sliding Against on Composites and Advanced Ceramic
Materials; Engineering Ceramics Division,

IN-718 Alloy at 25 to 800*C in Atmospheric Air t eriangCeric Soci in,
at Abien PresureThe American Ceramic Society, Inc.,at Ambient Pressure CcaBah L 82 a

Deadmore, D. L. Sliney, H. E. Cocoa Beach, FL, 18-23 Jan

NASA Lewis F :search Center, Cleveland, OH
E-3942, NASA-TM-100294, 1988
(AD D139 750)
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7.1.0.133 7.1.0.137
Fatigue and Stress Rupture of Silicon Carbide Ceramic and Carbon Fiber Reinforced Glasses

Fibre-Reinforced Glass-Ceramics Prewo, K. M.

Prewo, K. M. Presentations of a Workshop on the Net

J. Mater. Sci. Shape Technology in Aerosp. Struct

22 (8), 2695-2701, 1987 4, 591-604, 1986

(AD D137 426) (AD D137 522 )
Appendix: Future Composite Manufacturing

7.1.0.134 Technology, held 9-12 Sep 1985,

Tensile Behavior of Glass/Ceramic Composite Gaithersburg, MD (see AD-A 176 511)

Materials at Elevated Temperatures
Mandell, J. F. Grande, D. H. 7.1.0.138

Jacobs, J. Fabrication and Testing of 2-D and 3-D Fabric

Trans. ASME, J. Eng. Gas Turbines Power Reinforced Glass-Ceramic Matrix Composites

109 (3), 267-273, 1987 Layden, G. K.

(AD D137 419) United Technologies Research Center,

Contributed by the Gas Turbine Division East Hartford, CT

of The American Society of Mechanical UTRC/R86-917055-1, 1986

Engineers and presented at the 32nd (AD BI01 448) **

International Gas Turbine Conference and
Exhibit, Anaheim, CA, May 3 1-June 4, 1987 7.1.0.139

Tension and Flexural Strength of Silicon

7.1.0.135 Carbide Fibre-Reinforced Glass Ceramics

Carbon Fiber Reinforced Glass Matrix Prewo, K. M.

Composites for Space Based Applications J. Mater. Sci.

Prewo, K. M. Nardone, V. C. 21 (10), 3590-3600, 1986

United Technologies Research Center, (AD D135 777)
East Hartford, CT
UTRC/R86-917161-1, 1986 7.1.0.140
(AD B106 785L)* Fracture Mechanics of Ceramics. Volume 7.

Composites, Impact, Statistics, and High-

7.1.0.136 Temperature Phenomena

Characterization of SiC Monofilament Bradt, R. C. Hasselman, D. P.

Reinforced Glass and Glass-Ceramic Lange, F. F.

Composites Washington University, College of

Jarmon, D. C. Prewo, K. M. Engineering, Seattle

United Technologies Research Center, 1986

East Hartford, CT (AD A174 971)
Final Report, 1 January 85-15 November 86
UTRC/R86-917054-1, 1986
( AD B107 695 ) **
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7.1.0.141 7.1.0. 144
Radiative Contribution to the Thermal High Temperature Failure of a SiC Fiber-
Diffusivity and Conductivity of a Silicon Reinforced Lithium Aluminosilicate Glass-
Carbide Fiber Reinforced Glass-Ceramic Ceramic
Bentsen, L. D. Hasselman, D. P. H. Luh, E. Y, Evans, A, G.
Brennan, J. J. Ceram. Eng. Sci. Proc.
Proceedings of the 18th International 6 (7-8), 608-611, 1985
Thermal Conductivity Conference, Oct 1983 (AD D135 193 )
Edited by T. Ashworth and D. R. Smith Presented at the 9th Annual Conference on
Plenum Press, NY Composites and Advanced Ceramic Materials,
Thermal Conductivity 18 sponsored by Ceramic-Metal Systems Division.
499-510, 1985 The American Ceramic Society, Cocoa Beach, FL.
(AD D251 844) January 20-23, 1985

7.1.0.142 7.1.0.145
The Effect of Microstructure and Composition Compressive Strength and Damage
on the Thermal Conductivity and Diffusivity of Mechanisms in a SiC-Fiber Reinforced Glass-
Ceramic Matrix Fiber-Reinforced Composites Ceramic Matrix Composite
Hasselman, D. P. H. Lankford, J.
Virginia Polytechnic Institute and State Southwest Research Institute, Department
University, Department of Materials of Materials Sciences, San Antonio, TX
Engineering, Blacksburg 587-602, 1985
137-148, 1985 (AD D133 977)
(AD D136 229L) * Presented at the 5th International Conference
Proceedings of a joint NASA/DoD on Composite Materials (ICCM-V), sponsored by
Conference, Metal Matrix, Carbon, and TMS Composite Committee in San Diego, CA
Ceramic Matrix Composites, 1985, held in July 29-August 1, 1985
Cocoa Beach, FL, January 23-25

7.1.0.146
7.1.0.143 Some Structural Properties of Ceramic Matrix
Advanced Characterization of Silicoii Carbide Fiber Composites
Fiber Reinforced Glass-Ceramic Matrix Evans, A. G. Thouless, M. D.
Composites Johnson-Walls, D. P. Luh, E. Y.
Prewo, K. M. Layden, G. K. Marshall, D. B.
Minford, E. J. Brennan, J. J. California University, Department of
United Technologies Research Center, Materials Science and Mineral
East Hartford, CT Engineering, Berkeley
Interim Report, 30 March 84-30 June 85 543-553, 1985
UTRC/R85-916629-1, 1985 (AD D133 975)
(AD B096 266) Presented at the 5th International Conference

on Composite Materials (ICCM-V), sponsored by
TMS Composite Committee in San Diego, CA
July 29-August 1
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7.1.0.147 7.1.0.151
Research and Development on High- Program to Study SiC Fiber Reinforced Glass
Temperature Ceramic-Matrix Composites Matrix Composites
Mah, T-I. Brennan, 1. J.
Systems Research Labs Inc., Dayton, OH United Technologies Research Center,
Final Report, 1 September 81-1 March 84 East Hartford, CT
1984 Annual Report, October 80-September 81
(AD B086 684L)** UTRC/R81-914401-7, 1981

(AD B061 442L)**

7.1.0.148
Investigation of Lithium Aluminosilicate 7.1.0.152
(LAS)/SiC Fiber Composites for Naval Gas High-Strength Silicon Carbide Fibre-

-Turbine Applications Reinforced Glass-Matrix Composites
Brennan, J. J. Prewo, K. M. Prewo, K. M. Brennan, J. J.
United Technologies Research Center, J. Mater. Sci.
East Hartford, CT 15 (2), 463-468, 1980
Final Report, 30 Sep 82-30 Sep 83 (AD D117 456)
UTRC/R83-916232-4, 1983
(AD B086 062)** 7.1.0.153

Research on Graphite Reinforced Glass Matrix

7.1.0.149 Composites
Wear Studies of Fiber Reinforced Glass Matrix Bacon, J. F. Prewo, K. M.
Composites Thompson, E. R.
Minford, E. J. Prewo, K. M. United Technologies Research Center,
United Technologies Research Center, East Hartford, CT
East Hartford, CT Annual Report, June 77-May 78
UTRC-R83-916174-2, 1983 N79-11126, R78-912545-28, 1978
(AD B079 963) ( AD D 114 902)

7.1.0.150 7.1.0.154
Study of Lithium Aluminosilicate (LAS)/SiC The Influence of Internal Stresses on the
Fiber Composites for Naval Gas Turbine Mechanical Behaviour of Glass-Ceramic
Applications Composites
Brennan, J. J. Prewo, K. M. Donald, I. W. McMillan, P. W.
United Technologies Research Center, J. Mater. Sci.
East Hartford, CT 12 (2), 290-298, 1977
Final Report, 10 July 81-10 July 82 (AD DI08 648)
R82-915778-4, 1982
(AD B071 039L)*
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7.2 Ribbon Reinforced 7.3.0.3

Hot Workability of Glass and Whisker-

7.2.0.1 Reinforced Glass-Ceramic Composites

Elevated Temperature Mechanical Properties of Matson, L. E. Hirth, J. P.

Continuous Metallic Glass Ribbon-Reinforced Hoagland, R. G.

Glass-Ceramic Matrix Composites Joint NASA/DoD Conference on Fibers,

Vaidya, R. U. Subramanian, K. N Metal Matrix, Carbon, and Ceramic Matrix

J. Mater. Sci. Composites, Cocoa Beach, FL, Jan 1988

26 (5), 13914, Mar 1991 Edited by J. D. Buckley,

(AD D250 688) NASA Langley Research Center, Hampton, VA
Conference Publication
Metal Matrix, Carbon, and Ceramic Matrix

7.2.0.2 Composites 1988
Effect of Ribbon Orientation on the Fracture NASA-CP-3018, 155-69, Nov 1988
Toughness of a Metallic-Glass-Ribbon- (AD D250 840) *

Reinforced Glass-Ceramic Matrix Composite
Vaidya, R. U. Subramanian, K. N.
J. Am. Ceram. Soc. 7.3.0.4
73 (10), 2962-4, Oct 1990 Study of SiC Whisker Reinforced Glass and
(AD D250 118) Glass-Ceramic Matrix Composites

Layden, G. K. Prewo, K. M_
United Technologies Research Center,
Ea.st Hartford, CT

7.3 Whisker Reinforced Final Report, 27 August 84-30 May 85

UTRCIR85-916943-1, 1985
7.3.0.1 (AD B096 165)*
First-Cracking Strength of Short Fiber-
Reinforced Ceramics
Leung, C. K. Li, V. C. 7.3.0.5
Ceram, Eng. Sci. Proc. Whisker Reinforcement of Glass-Ceramics
10 (9-10), 1164-1178, 1989 Gadkaree, K. P.

(AD D142 996) J. Mater. Sci.
Presented at the 13th Annual Conference on 26, 4845-54, 1991
Composites and Advanced Ceramic Materials, (AD D252 391)

sponsored by Engineering Ceramics Division,
The American Ceramic Society, Inc., 7.3.0.6
Cocoa Beach, FL, January 15-18, 1989 Toughening of Celsian (BaO.AI2 03.2SiO2)

Ceramics
7.3.0.2 Zaykoski, James A. Talmy, Inna G.
Thermal Expansion Behavior of the Si3 N4- NASA Langley Research Center, Hampton, VA
Whisker-Reinforced Soda-Borosilicate Glass Edited by J. D. Buckley

Matrix Composite Conference Publication
Kagawa, Y. Logo, Y. Metal Matrix, Carbon, and Ceramic Matrix
Hatta, H. Composites, 14th Conference, Jan 1990
J. Am. Ceram. Soc. NASA-CP-3097, Part 1, 251-63, Dec 1990

72 (6), 1092-1094, 1989 (AD D250 762) *

(AD D142 527)
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7.3.0.7 73.0.10
Stress Corrosion Cracking of Bioactive Glass SiC Whisker and Whisker/Fiber Reinforced
Composites Glass and Glass Ceramic Hybrid Composites
Troczynski, T. B. Nicholson, P. S. Gadkaree, K. P. Chyung, K C
J. Am. Ceram. Soc. Edited by R. A. Bradley, D. E Clark, D C
73 (1), 164-166, 1990 Larsen and J. 0. Stiegler
(AD D143 589) ASM International, Metals Park, OH

Conference Paper
7.3.0.8 Whisker Fiber-Toughened Ceram.,

Proc. Int. Conf. 1988
A Study on SiC Whisker Reinforced Lithium 97-04 Jn 1988

Aluminosilicate Composites 97-104, Jun 1988

McMahon, G. Wang, S. S. B. (AD D250 314)

Quon, D. H. H. Sood, R. R.
Holt, R.T. Maccagno, T. M. 7.3.0.11
Proceedings of the Metallurgical Society Properties of SiC-Whisker Reinforced Glass-
of the Canadian Institute of Mining and Ceramic Composite for Biomedical Application
Metallurgy, Vol. 9 Pergamon Press, NY Yanagisawa, Osamu Ito, Setsuro
Proceedings of the International Asahi Garasu Kenkyu Hokoku (Rep. Res.
Symposium on Advanced Structural Lab., Asahi Glass Co., Ltd.)
Materials, Aug 1988 38 (2), 217-31, 1988
179-86, 1989 (AD D251 134)
(AD D250 510)

7.3.0.12
7.3.0.9 Silicon Carbide Whisker Reinforced Glass and
High Temperature Mechanical Properties of a Ceramics
Continuous Fiber-Reinforced Composite Made Gac, F. D. Milewski, J. V.
by Melt Infiltration , Petrovic, J. J. Shalek, P. D,
Bruin, M. K. Hillig, W. B. Los Alamos National Lab, Materials
McGuigan, H. C. Science and Technology Division, NM
Ceram. Eng. Sci. Proc. 53-72, 1985
10 (7-8),611-621, 1989 (AD D136 228L)**
(AD D143 076) Proceedings of a joint NASA/DoD
Presented at the 13th Annual Conference on Conference, Metal Matrix, Carbon, and
Composites and Advanced Ceramic Materials, Ceramic Matrix Composites, 1985 held in
sponsored by Engineering Ceramics Division, Cocoa Beach, FL, January 23-25
The American Ceramic Society, Inc.,
Cocoa Beach, FL, January 15-18, 1989 7.3.0.13

Ceramic Materials Research - Status Report
1971
Ormsby, P. A. Brown, F. H.
Army Missile Command, Ground Equipment
and Materials Directorate
Redstone Arsenal, AL
RL-TR-71-8, 1971
(AD 728 816 )
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7.4 Particulate Reinforced 7.4.0.6
Hot isostatic Pressing of Sintered Ceramics

7.4.0.1 Messing, G. L. Ewsuk, K. G,

Characterization of Tin Dioxide Interphase Kwon, 0-H.

Coating in Alumina/Glass Composite Pennsylvania State University, Department
Siadati, M.H. Chawla, K.K. of Materials Science and Engineering,

Mater. Charact. University Park

27, 19-26, 1991 Final Report, 1 April 82-30 September 85

(AD D252 394) 1986
(AD A169 467)

7.4.0.2
Ceramic-Filled-Glass Composite Sintering 7.4.0.7
Ewsuk, Kevin G. Strengthening Strategies for ZrO2 -Toughened
Ceram. Trans. (Microelectronic Systems) Ceramics at High Temperatures15, 279-95, 1990 Claussen, N.
(1AD D250 848 ) Mater. Sci. Eng.71, 23-38, 1985

(AD D132 725)
7.4.0.3 Presented at the International Symposium on
Preparation of Mullite Cordierite Composite Engineering Ceramics, Jerusalem, Israel,
Powders by the Sol-Gel Method: Its December 16-20, 1984
Characteristics and Sintering
Ismail, M. G. M. U. Tsunatori, H.
JAmCeram. So. Carbon Interacial Layers Formed by73 (3), 537-543, 1990 Oxidation of SiC in SiC/Ba-Stuffed Cordierite(7AD D143 5351) Glass-Ceramic Reaction CouplesChaim, Rachman Heuer, Arthur H.

J. Am. Ceram. Soc.
7.4.0.4 74 (7), 1663-7, Jul 1991
Chemical Stability of Cordierite-ZrO2  (AD D251 389)
Composites
T'avitzky, Nahum A. Claussen, Nils 7.4.0.9
J. Eur. Ceram. Soc. P i T f o o n
5 (5), 327-31, 1989 Possible Transformation-Toughening

(AD D251 521) Mechanism in Glass-C2 S Particulate
Composites

Dal Maschio, R. Di Maggio, R.
7.4.0.5 J. Eur. Ceram. Soc.
Behaviour of Lead Borosilicate Glass/ 7 (2), 83-6, 1991
Alumina Composite in the Temperature Range (AD D252 465)
900-11000 C
Kumar, K.P. Prasad, V. C. S.Mukherjee, P.S. Mukunda, P. G. 7.4.0. 10
Mater. P. SEi .Eng. B Mechanical Properties of Particle Composites
5 (1), 1-4, 1989 Haber, R. A. Wachtman Jr., J. B.(1AD D142 6958) Bol. Soc. Esp. Ceram. Vidrio

29 (2), 69-72, Mar-Apr 1990
(AD D251 659)
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7.4.0.11 7.4.0.15
Limiting Subcritical Crack Growth in Glass A Study of the Thermal Conductivity of
Jessen, Todd L. Lewis III, David Alumina/Glass Dispersed Composites
Mecholsky Jr., John J. Allitt, M. L. Whittaker, A J.
Ceram. Eng. Sci. Proc. Onn, D. G. Ewsuk, K. G.
11 (9-10), 1440-53, Sep-Oct 1990 Int. J. Thermophys.
(AD D250 870) 10 (5), 1053-62, 1989
14th Annual Conference on Composites and (AD D251 036 )
Advanced Ceramic Materials, Cocoa Beach, FL Presented at the 10th Symposium on
Jan 1990 Thermophysical Properties, Jun 1988

7.4.0.12 7.4.0.16
Zirconia Toughened Cordierite Thermal, Mechanical, and Dielectric Properties
Wadsworth, I. Wang, J. of Mullite-Cordierite Composites
Stevens, R. Anderson, R. M. Gerhardt. R.
J. Mater. Sci. Wachtman Jr., J.B. Orn, D.
25 (9), 3982-9, Sep 1990 Beecher, S.
(AD D250 672) Int. Symp. on Ceramic Substrates Packages

Electron. Appl., 1987

7.4.0.13 Edited by M. F. Yan

Particulate Ceramic Matrix Composites for Adv. Ceram.

High Strain-Rate Performance 26, 265-77, 1989

Brandon, D.G. Yeshurun, Y. (AD D250 273)

Baum, L. Farkash, M.
Shafry, N. 7.4.0.17
Technion Research and Development Compressive Fracture Processes in an Alumina-
Foundation Ltd., Haifa, Israel Glass Composite
Final Technical Report Dec 83-Aug 90 Arrowood, R. Lankford, J.
34pp., Aug 1990 J. Mater. Sci.
(AD A229 364) 22 (10), 3737-3744, 1987

(AD D137 807)

7.4.0.14
Fracture Toughness of Metal Reinforced Glass 7.4.0.18
Composites Mechanical Aspects of Interfaces and Surfaces
Baran, G. Degrange, M. in Ceramic Containing Systems
Roques-Carmes, C. Wehbi, D. Evans, A. G. Ahmad, Z. B.
J. Mater. Sci. Beaumont, P. W. R. Case, E. D.
25 (10),4211-15, 1990 Drory, M. D.
(AD D252 047) California University, Department of

Materials Science and Mineral
Engineering, Berkeley
Annual Report, 1 January-31 December 1984
(ADAI51 978)
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7.4.0.19 7.5 Platelet Reinforced
Dynamic Characterization of an Alumina
Ceramic 7.5.0.1
Arrowood, R. Lankford Jr., J. Interfacial Studies of Whisker and Coated Fiber
Southwest Research Institute Reinforced Ceramic Matrix Composites
San Antonio, TX Brennan, John
Final Technical Report, United Technologies Research Center, East
1 September 8 1-30 September 82 Hartford, CT
SWRI-06-6724, 1982 Annual Report May 89-May 90
(AD B071 944)* R90-918185-1, 95 pp., May 1990

(AD A226 020)
7.4.0.20
The Characterization of the Matrix of Brittle
Matrix Composites
Holzgraf, J. F.
California University, Livermore
Radiation Lab
SCEL-20388, 1974
(AD 178 216)

7.4.0.21
Fracture Energy and Strength Behavior of a
Sodium-Borosilicate Glass-A120 3 Composite
System
Lange, F. F-
Westinghouse Research Labs, Pittsburgh, PA
71-9D2-CERAM-R1, TR-6, 1971
( AD 722 349 )

7.4.0.22
Strength of Internally Strained Brittle Matrix
Composites
Young, C. A.
California University, Berkeley
UCRL 20395, 1970
(AD 178 475)
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8. OTHER REINFORCED MATRICES

8.1.0.5
8.1 Fiber Reinforced Continuous Fiber-Reinforced Titanium

Aluminide Composites
MacKay, R. A. Brindley, P. K.

8.1.0.1 Froes, F. H.
Interface and Mechanical Behavior of MoSi 2- Minerals, Metals and Materials Society,
Based Composites Warrendale, PA
Yang, J. M. Jeng, S. M. J. Met. (JOM)
J. Mater. Res. 43 (5), 23-9, May 1991
6 (3), 505-13, Mar 1991 (AD D252 393)
(AD D251 117)

8.1.0.6
8.1i.0.2 Elastic/Plastic Analyses of Advanced
Application of Chemical Vapor Deposited Composites Investigating the Use of the
Yttria for the Protection of Silicon Carbide Compliant Layer Concept in Reducing Residual
Fibers in a SiC/Ni 3AI Composite Stresses Resulting from Processing
Larkin, D. J. Interrante, L. V. Arnold, S. M. Arya, V. K.
Bose, A. Melis, M. E.
J. Mater. Res. NASA Lewis Research Center, Cleveland, OH
5 (11), 2706-17, Nov. 1990 Technical Memorandum
(AD D250 088) NASA-TM-103204, E-5661, 50pp., Sep 1990

(AD D250 249)

8.1.0.3
Silicon Carbide/Silicon and Silicon 8.1.0.7
Carbide/Silicon Carbide Composites Produced Intermetallic and Ceramic Matrix Composites
by Chemical Vapor Infiltration for 815 to 1370*C
Kmetz, M. Suib, S. Stephcns, Joseph R.
Galasso, F. Metal and Ceramic Matrix Composites,
J. Am. Ceram. Soc. Processing, Modeling and Mechanical
73 (10), 3091-3, Oct 1990 Behavior, Proceedings of an International
(AD D250 133) Conference, 1990

Edited by R. B.Bhagat, A. H. Clauer,

8.1.0.4 P. Kumar, and A. M. Ritter

Chemical Compatibility Issues Related to Use of The Minerals, Metals and Materials Society,

Copper as an Interfacial Layer for SiC Fiber Warrendale, PA
Reinforced Ti3 AI + Nb Composite Met. Ceram. Matrix Compos.
Misra, Ajay K. Process. Conf. Proc.

Sverdrup Technology, Inc.; Lewis Research 3-11, 1990
Center Group, Brook Park, OH (AD D252 401)

Contractor Final Report
E-6143, NASA-CR-187100, 20pp., Jun 1991
(AD D251 413)
NASA Lewis Research Center, Cleveland, OH
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8.1.0.8 8.2.0.3
Nicalon/Siliconoxycarbide Ceramic Composites Mechanical Characterization of SiC Whisker-
Hurwitz, F. 1. Gyekenyesi, J. Z. Reinforced MoSi 2
Conroy, P. J. Rivera, A. L. Carter, D. H. Gibbs, W S
Ceram. Eng. Sci. Proc. Petrovic, J. J.
11 (7-8), 931-46, 1990 Los Alamos National Lab, NM
(AD D250 069) DE89 003486, LA-UR-88-3776, 1988

(AD D141 881 )

8.1.0.9 Presented at the Third International

Correlation of Interfacial and Bulk Properties Symposium, Ceramic Materials and

of SiC-Monofilament-Reinforeed Sodium- Components for Engines, Los Vegas, NV.

Zirconium-Phosphate Composites November 27-30, 1988

Griffin, C. W. Limaye, S. Y.
Richerson, D. W. Shetty, D. K. 8.2.0.4
Ceram. Eng. Sci. Proc. SiC Whisker-74oSi 2 Matrix Composites
11 (9-10), 1577-91, 1990 Gibbs, W. S. Petrovic, J. J_
(AD D250 038) Honnell, R. E.

Ceram. Eng. Sci. Proc.
8 (7-8), 645-648, 1987
(AD D138 006)

8.2 Whisker Reinforced Presented at the 1 Ith Annual
Conference on Composites and Advanced

8.2.0.1 Ceramic Materials, sponsored by the
Dislocations and Plastic Deformation in Engineering Ceramics Division, The
Molybdenum Disilicide American Ceramic Society, Inc.,
Unal, Ozer Petrovic, John 1. held in Cocoa Beach, FL, January 18-23, 1987
Carter, David H. Mitchell, T. E.
J. Am. Ceram. Soc. 8.2.0.5
73 (6), 1752-7, Jun 1990 An Organometallic Route to Micron-Sized
(AD D251 923) Whiskers of Zinc Sulfide

Czekaj, C.L. Rau, M S
8.2.0.2 Geoff-roy, G. L. Guiton, T. A.
SiC-MoSi2 Composites Pantano, C. G.
Carter, D. H. Petrovic, J. J: Pennsylvania State University, University
Honnell, R. E, Gibbs, W. S. Park, PA
Ceram. Eng. Sci. Proc. TR-I, 1988
10 (9-10), 1121-1129, 1989 (AD A195 889)
(AD D142 993 )
Presented at the 13th Annual Conference on
Composites and Advanced Ceramic Materials,
sponsored by Engineering Ceramics Division,
The American Ceramic Society, Inc.,
Cocoa Beach, FL, January 15-18, 1989
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8.3 Particulate Reinforced 8.4 Platelet Reinforced

8.3.0.1 8.4,0.1
Partially Stabilized ZrO2 Particle-MoSi 2  Mechanical Properties of Hot Pressed SiC
Matrix Composites Platelet-Reinforced MoSi 2
Petrovic, J. J. Honnell, R. E. Rihardson, Kerry K. Freitag, Douglas W
I. Mater. Sci. Ceram- Eng. Sci. Proc.
25 (10), 4453-6, 1990 12 (9-10), 1679-89, Sep-Oct 1992
(AD D252 051) (AD D252 668 )

Proceedings of the 15th Annual Conferencc

8.3.0.2 on Composites and Advanced Ceramic

Feasibility of SiC Composite Structures for Materials (Par 2). Cocoa Bcach. FL.

1644 K (2500°F) Gas Turbine Seal Applications January 1991

Darolia, R.
General Electric Company, Aircraft Engine
Group, Cincinnati, OH
Final Report, 28 April-30 May 79
N80-14122, R79AEG625, 1979
(AD Dl17 247)

8.3.0.3
Grain Growth in Superplastically Deformed
Zinc Sulfide/Diamond Composites
Xue, Liang A. Raj, Rishi
J. Am. Ceram. Soc.
74 (7), 1729-3 1, Jul 1991
(AD D251 396)

8.3.0.4
Fracture and Stiffness Characteristics of
Particulate Composites of Diamond in Zinc
Sulfide
Farquhar, D. S. Raj, R.
Phoenix, S. L.
J. Am. Ceram. Soc.
73 (10), 3074-80, Oct 1990
(AD D250 131)
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9. GENERAL TOPICS ON CMC's AND THEIR
REINFORCEMENTS

9.1.1.4

9.1 Ceramic Reinforcements A Comparison of High Modulus Fibres
Diefendorf, R. J.
United Nations Industrial Development

9.1.1 Fibers Organization, Vienna, Austria
(AD D130 951 )

9.1..1 PlPrepared for the International Conference on
Ti-B-N-C-Containing Polymers: Precursors for Carbon Fibre Applications,
Ceramic Fibers Sao Jose Dos Campos, Salvador, Brazil. 1983

Gonsalves, Kenneth E. Parekh, Premal P.

Agarwal, Radha
Joint NASA/Clemson University Conference 9.1.1.5

on Fibers, Textile Technology and Investigation of Electronic Ceramic Fibers for

Composite Structures Non-Destructive Evaluation of Advanced

Edited by J. D. Buckley Composites

NASA Langley Research Center, Hampton, VA Ulrich, D. R. Henry, E. C_

Conference Publication Rauch Sr., H. W.

Proceedings: Fiber-Tex 1987 General Electric Company, Space Division,

NASA-CP-3001, 43-61, Jun 1988 Philadelphia, PA

(AD D250 830) * Final Report, 16 February 72-30 June 73
1973
(AD 768 211)

9.1.1.2
Ceramic and Coated Carbon Fibres for High 9.1.1.6
Temperature Ceramics Recently Developed Inorganic Heat-Resistant
Fitzer, E. Fibrous Materials (Neuere Anorganische
Edited by R. A. Bradley, D. E. Clark, Temperaturbestaendige Faserstoffe)
D. C. Larsen and J. 0. Stiegler Dawczynski, H.
ASM International, Metals Park, OH Army Foreign Science and Technology
Conference Paper Center, Charlottesville, VA
Whisker Fiber-Toughenied Ceram., Translated from Wissenschaft Und
Proc. Int. Conf. 1988 Fortschritt (East Germany),
9-52, Jun 1988 20 (9), 411-413, 1970
(AD D250 308) FSTC-HT-23-1108-71

(AD 886 692) **

9.1.1.3
Fracture Toughness and Fatigue Crack Growth
Behaviour of an AM20 3-SiC Composite
Morrone, A. A. Nutt, S. R.
Suresh, S.
J. Mater. Sci.
23 (9), 3206-13, 1988
(AD D250 299)
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9.1.2 Whiskers 9.1.2.5
A Technique for Weighing a Single Whisker

9.1.2.1 Warenchak, R. A. Loomis, K E
Mullite Whisker Composite Fabrication Ahmad, I.
Conner, C. L. Watervliet Arsenal, NY
Dow Chemical Co., Advanced Ceramics Lab, Chem. Instrum.
Midland, MI 4 (2), 115-120, 1972, R-WV-N-6-9-73
Final Report, January 89-August 90 (AD 756 817)
1990
(AD B157 012)** 9.1.2.6

Non-Metallic Materials Process Research
9.1.2.2 Analysis
Ideal Strength of Brittle Materials at High Explosives Research and Development
Temperature Establishment, Waltham Abbey, England
Kamigaito, 0. Technical Report, I January-30 June 71
J. Mater. Sci. Lett. ERDE-TR-1/71, 1971
9 (6), 643-7, 1990 (AD 892 987L)**
(AD D251 555)

9.1.3 Crystals
9.1.2.3
Analysis of Whisker-Toughened Ceramic 9.1.3.1
Components-A Design Engineer's Viewpoint Creep of Oxide Single Crystals
Duffy, S. F. Manderscheid, . M. Corman, G. S.
Palko, J. L. GE Corporate Research and Development,
NASA Lewis Research Center, Cleveland, OH Schenectady, NY
Technical Memorandum Final Report, September 87-September 89
NASA-TM-102333, 9pp., Dec 1989 1990
(AD D250 343 ) (AD A238 756)
Cleveland State University, Cleveland, OH

9.1.2.4 9.2 Processing
Factors Influencing the Toughening Behavior of
Whisker Reinforced Ceramics
Becher, P. F. Hsueh, C-H. 9.2.0.1

Angelini, P. Tiegs, T. N. Modeling of Chemical Vapor Infiltration for

Oak Ridge National Lab, Metals and Ceramic Composites Reinforced with Layered,

Ceramics Division, TN Woven Fabrics

CONF-8806103-1, DE88 011396 Chung, G. Y. McCoy, B. k.

1988 J. Am. Ceram. Soc.

(AD D141 320) 74 (4), 746-51, Apr 1991
(AD D250 642)
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9.2.0.2 9.2.0.7
Key Issues in Powder Injection Molding Ceramic Processing: An Overview
German, Randall M. Hens, Karl F. Rice, Roy W.
Lin, Shun-Tian P. AIChE J.
Am. Ceram. Soc. Bull. 36 (4), 481-510, Apr 1990
70 (8), 1294-1302, Aug 1991 (AD D251 132)
(AD D251 832)

9.2.0.8
9.2.0.3 Assessment of the Application of SPS and
Combustion Synthesis Using Microwave Related Reaction Processing to Produce Dense
Energy Ceramics
Dalton, R. C. Ahmad, I. Rice, R. R.
Clark, D. E. Ceram. Eng. Sci. Proc.
Ceram. Eng. Sci. Proc. 11 (9-10), 1226-50, 1990
11 (9-10), 1729-42, Sep-Oct 1990 (AD D250 041)
(AD D250 879 )
14th Annual Conference on Composites andAdvacedCeraic ateials Cooa Bach FL 9.2.0.9
Advanced Ceramic Materials, Cocoa Beach, FL Composite Reinforcements Via Chemical Vap jr

Deposition

Sherman, A. J. Tuffias, R. H.
9.2.0.4 Ceram. Eng. Sci. Proc.
The Control of Gas Phase Kinetics to Maximize 11 (9-10), 1500-11, 1990
Densification During Chemical Vapor (AD D250 034)
Infiltration
Sheldon, B. W. 9.2.0.10
J. Mater. Res. The Processing and Mechanical Properties of
5 (11), 2729-36, Nov. 1990 High Temperature/High Performance
(AD D250 090) Composites. Book 6, Section 4, Processing:

Matrices and Composites. Part 2
9.2.0.5 California University, Department of
Modeling of an Improved Chemical Vapor Materials, Santa Barbara, CA
Infiltration Process for Ceramic Composites Annual Report, 15 Sep 88-14 Sep 89
Fabrication 1989
Tai, Nyan-Hwa Chou, Tsu-Wei (AD A216 146)
J. Am. Ceram. Soc.
73 (6), 1489-98, Jun 1990
(AD D251 683)

9.2.0.6
New Ceramic Processing Approaches Using
Combustion Synthesis Under Gas Pressure
Miyamoto, Yoshinari
Am. Ceram. Soc. Bull.
69 (4), 686-90, Apr 1990
(AD D251 857)
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9.2.0.11 9.2.0.14
A New Type of Ceramic Matrix Composite Strength and Toughness of Fiber-Reinforced
Using Si-Ti-C-O Fiber Ceramics and Related Interface Behavior
Yamamura, T. Ishikawa, T. Lewis III, D.
Shibuya, M. Tamura, M. Edited by R. A. Bradley, D. E. Clark,
Nagasawa, T. D. C. Larsen and J. 0. Stiegler
Ceram. Eng. Sci. Proc. ASM International, Metals Park, OH
10 (7-8), 736-747, 1989 Conference Paper
(AD D143 083) Whisker Fiber-Toughened Ceram-,
Presented at the 13th Annual Conference on Proc. Int. Conf. 1988
Composites and Advanced Ceramic Materials, 265-73, Jun 1988
sponsored by Engineering Ceramics Division, (AD D250 332)
The American Ceramic Society, Inc.,
Cocoa Beach, FL, January 15-18, 1989 9.2.0.15

Fiber Reinforced Ceramic Composites
9.2.0.12 Fitzer, E.
Advanced Ceramics Bused nn Polymer Edited by R. A- Bradley, D. E. Clark,
Processing. Volume 1. Fiber Technology D. C. Larsen and J. 0. Stiegler
Atwell, W. H. Foley, P. ASM International, Metals Park, OH
Hauth, W. E. Jones, R. E. Conference Paper
Langley, N. R. Whisker Fiber-Toughened Ceram.,
Dow Coming Corporation, Midland, MI Proc. Int. Conf 1988
Final Technical Report, 8 Feb 86-31 May 87 165-92, Jun 1988
1989 (AD D250 323)
(AD B155 195L)*

9.2.0.16
9.2.0.13 Advanced Ceramics by Chemical Vapor
Advanced Ceramics Based on Polymer Deposition Techniques
Processing, Volume 2. Composite Technology Stinton, David P. Besmann, Theodore M.
Atwell, W. H. Foley, P. Lowden, Richard A.
Hauth, W. E. Jones, R. E. Ceram. Bull.
Langley, N. R. 67 (2), 350-5, Feb 1988
Dow Coming Corporation, Midland, MI (AD D251 272)
Final Report, 8 February 86-31 May 87
1989 9.2.0.17
(AD B155 234L)* Chemical Processing of Structural Ceramics

and Composites
Universal Energy Systems Inc., Dayton, OH
Final Report, 15 July 85-15 September 88
1988
(AD A200 360)
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9.2.0.18 9.2.0.22
Phosphorus-Containing Derivatives of Hot Pressing Fabrication of Glass Matrix
Decaboranes(14) as Precursors of Boron- Composites
Containing Materials Prewo, K. M.
Rees Jr., W. S. Seyferth, D. United Technologies Research Center,
Massachusetts Institute of Technology, East Hartford, CT
Department of Chemistry, Cambridge, MA 583-589, 1986
TR-26, 1988 (AD D137 521)
(AD A197 415) Presentations of a Workshop on the Net

Shape Technology in Aerospace Structures

9.2.0.19 Volume 4. Appendix: Future Composite

Manufacturing of a Ceramic-Ceramic Manufacturing Technology, held on

Composite Matrix Using the Sol-Gel Procedure September 9-12, 1985 in Gaithersburg, MD

(Elaboration d'Une Matrice pour Composites
Ceramique-Ceramique par la Voie Sol-Gel) 9.2.0.23
Larnac, G. Phalippou, J. Fibrous Ceramic-Ceramic Composite Materials
Centre National de la Recherche Processing and Properties
Scientifique, Laboratorie de Science des Naslain, R.
Materiaux Vitreux, Montpellier, France, J. Phys.
N88-26414, ETN-88-92157, 1987 47 (2), Supplement C 1, C 1-703/C 1-715, 1986
(AD D142 093) (AD D136 691 )

Presented at the 13th International

9.2.0.20 Conference on Science of Ceramics,

Ceramics at the 'Cutting Edge' Orleans, France, September 9-11, 1985

Sheppard, L. M.
Adv. Mater. Processes 9.2.0.24
132 (2), 73-79, 1987 Ceramic Composites by Infiltration
(AD D137 310) Hillig, W. B.

Ceram. Eng. Sci. Proc.

9.2.0.21 6 (7-8), 674-83, 1985

Heat's on to Develop High-Temperature (AD D135 199)

Materials Presented at the 9th Annual Conference on

Grisaffe, S. . Composites and Advanced Ceramic Materials
Aerosp. Am. American Ceramic Society, Cocoa Beach, FL,
25(5),1987 20-23 Jan 1985

pp. 12-14, 16, 18, 20, 22, 24, 26-27, 30-33
(AD D137 282) 9.2.0.25

Hot Isostatic Pressing (HIP)
Richter, D. Haour, G.
Richon, D.
Mater. Des.
6 (6), 303-305, 1985
(AD D134 649)
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9.2.0.26 9.3.0.3
Tailoring Multiphase Ceramics Oxidation of Ceramic Composites
Tressler, R. E. Newnham, R. E. Luthra, Krishan L.
Pennsylvania State University, Department Corrosion and Corrosive Degradation of
of Ceramic Science and Engineering, Ceramics, Proceedings of the Symposium
University Park 1989; Anaheim, CA
Final Report, 1 June-30 September 85 Edited by R. E. Tressler and M. McNallan
1985 Ceram. Trans.
(AD A164 010) 10, 183-95, 1990

(AD D251 450)

9.2.0.27
Basic Research on Processing of Ceramics for 9.3,0.4
Space Structures Characterization of Ceramics
Bowen, H. K. Pober, R. L. Wachtman, John B.
Massachusetts Instite of Technology, Advanced Characterization Techniques for
Materials Processing Center, Cambridge Ceramics, Proceedings of the 41st Pacific
Final Report, I May 83-31 July 84 Coast Regional Meeting of the American
1984 Ceramic Society, San Francisco, CA
(AD A216 089) Oct 1988

Edited by W. S. Young, G. L. McVay,
and G. E. Pike
Ceram. Trans.

9.3 Characteristics 5, 3-30, 1990
(AD D251 109)

9.30.1
Chemical Compatibility and Oxidation 9.3.0.5
Resistance of Potential Matrix and Development of Superplastic Structural
Reinforcement Materials in Ceramic Ceramics
Composites for Ultra-High Temperature Chen, I. W. Xue, L. A.
Applications J. Am. Ceram. Soc.
Mehrotra, Gopal M. 73 (9), 2585-2609, 1990
Materials Laboratory, Wright Research and (AD A238 380)
Development Center, AFSC, WPAFB, OH
Final Report Sep 1987-Jan 1990
WRDC-TR-90-4127, 163pp., Mar 1991 9.3.0.6
(AD D250 834) Packing and Structure in Systems Containing

Rod-Like Particles
Chick, Larry A. Viney, Christopher

9.3.0.2 Aksay, llhan A.
Nondestructive Investigation of Damage in Processing Science of Advanced Ceramics,
Composites Using X-ray Tomographic Symposium, Apr 1989
Microscopy (XTM) " Edited by 1. A. Aksay, G. L. McVay,
Kinney, J.H. Stock, S. R. and D. R. Ulrich
Nichols, M. C. Bonse, U. Mater. Res. Soc. Symp. Proc.
J. Mater. Re1. AFOSR-TR-90-1057, 155, 331-42, 1989
5 (5) 1123-9, May 1990 (AD A229 587)"W-74ý)S-iNG-46

(AD D251 318 )

* Export Control **Distribution Limited

162



9.3.0.7 9.3.0.11
Anomalous Expansion Behavior in Ceramic Ceramic Matrix Composite Toughening
Fiber Reinforced Brittle Matrix Composites Mechanisms: An Update
Chatteijee, A. Tandon, G. P. Rice, R. W.
Matson, L. E. Ceram. Eng. Sci. Proc.
Symp. High Temp. Compos., 6 (7-8), 589-607, 1985
Proc. Am. Soc. Compos., 1989 (AD D135 192 )
198-205, 1989 Presented at the 9th Annual Conference on
(AD D250 448) Composites and Advanced Ceramic Materials,

sponsored by Ceramic-Metal Systems Division.

9.3.0.8 The American Ceramic Society,

Critical Fiber Size for Microcrack Suppression Cocoa Beach, FL, January 20-23, 1985

in Ceramic-Fiber/Ceramic-Matrix Composites
Delale, F. 9.3.0.12
Eng. Fract. Mech. Progress in Ceramic Refractory Fiber
31 (1), 145-55, 1988 Composites
(AD D251 986) Coblenz, W. S. Rice, R. W.

Lewis III, D. Shadwell, D.

9.3.0.9 Bender, B. A.
Naval Research Lab, Washington, DC

Microstructure of High-Temperature Ceramics 191-215, 1984

Lewis, M. H.

Warwick University, Coventry, UK (AD D137 525L) **

C2/C 12, 1988 Proceedings of a joint NASA/DoD

(AD D142 773) Conference, Metal Matrix, Carbon, and
(nfor Very Ceramic Matrix Composites, 1984, held inPresented at Engineering Materials CooaBacFL anare9-0r18

High Temperatures: An ONRL Workshop, Cocoa Beach, FL, January 19-20, 1984

AD-A209324, University of Warwick,
Coventry, UK, 9.3.0.13
August 29, 1988 Electron Microscopy of Ceramic Fiber-Ceramic

Matrix Composites- Comparison with

9.3.0.10 Processing and Behavior
Bender, B. A. Lewis III, D.

Strengthening and Toughening of Boride and Bend, B. S. Lice, R.

Carbide Hard Material Composites Coblenz, W.S. Rice, R. W.

Telle, R. Petzow, G. Naval Research Lab, Washington, DC

Mater. Sci. Eng. A 171-189, 1984

105/106 (1-2), 97-104, 1988 (AD D137 524L) **

(AD D140 532) Proceedings of a joint NASA/DoD

Presented at the 3rd International Conference Conference, Metal Matrix, Carbon, and

on the Science of Hard Materials, Ceramic Matrix Composites, 1984, held in

Nassau, The Bahamas, November 9-13, 1987 Cocoa Beach, FL, January 19-20, 1984
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9.3.0.14 9.4.0.3
Mechanisms of Ductility and Fracture in High- Fracture Resistance of Fiber-Reinforced
Temperature Materials Ceramic Matrix Composites
Mendiratta, M. G. Mah, T.-I. Llorca, J. Elices, M.
Chattergee, D. K. Acta Metall. Mater.
Systems Research Labs Inc., Dayton, OH 38 (12), 2485-92, Dec 1990
Final technical report, 3 April 78-1 August 81 (AD D251 268)
SRL-6985, 1982
(AD Al 18 946) 9.4.0.4

Reinforcement Options for High Temperature
9.3.0.15 Composites and a Comparison of High
Research and Development of Refractory Temperature Tensile Testing Results for
Oxidation-Resistant Diborides. Processing and Ceramic Fibers
Characterization Hong, William S. Rigdon, Michael A.
Clougherty, E. V. Hill, R. J. Fortenberry, Norman L
Rhodes, W. H. Peters, E. T. Institute for Defense Analyses,
Manlabs Inc., Cambridge, MA Alexandria, VA
Technical Report, 15 September 67-15 May 69 Final Report Jan 1987-Mar 1990
Vol. 2, Part 2, 1970 IDA Paper P-2483
(AD 866 558) (AD B151 155)**

9.4.0.5

9.4 Properties Ceramic Matrix Composites (CMC) Screening
Program
Marshall, M. K. Severin, B. K.

9.4.0.1 Galati, T. F.
Environmental Effects During Application of NASA Langley Research Center, Hampton, VA
Materials at Temperatures Above 12000C Edited by J. D. Buckley
Birks, N. Pettit, F. S. Conference Publication
Mater. Sci. Eng. A Metal Matrix, Carbon, and Ceramic Matrix
A143, 187-96, 1991 Composites, 14th Conference, Jan 1990
(AD D252 399) NASA-CP-3097, Part 1, 277-93, Dec 1990

(AD D250 764)*
9.4.0.2
IUTAM Symposium on Inelastic Deformation
of Composite Materials Held in Troy, New 9.4.0.6
York on 29 May-i June 1990 Electrical Resistivity of Composites
Dvorak, G. J. McLachlan, David S. Blaszkiewicz, Michael
Rensselaer Polytechnic Institution, Troy, NY Newnham, Robert E.
Final Report, 1 May-30 October 90 J. Am. Ceram. Soc.
1991 73 (8), 2187-203, Aug 1990

(AD A233 554) (AD D25 1927)
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9.4.0.7 9.4.0.11
Fiber Debonding in Residually Stressed Brittle The Processing and Mechanical Properties of
Matrix Composites High Temperature/High Performance
Charalambides, Panos G. Composites. Book 3, Section 2: Strength and
J. Am. Ceram. Soc. Fracture Resistance. Part 2
73 (6), 1674-80, Jun 1990 California University, Department of
(AD D251 922) Materials, Santa Barbara, CA

Annual Report, 15 Sep 88-14 Sep 89

9.4.0.8 1989

A Simulation Model of Microstructural Sources (AD A216 143)

of Toughness in Whisker-Reinforced
Composites 9.4.0.12
Hoagland, R. G. Henager Jr., C. H. On the Thermal Conductivity of Dispersed
Metal and Ceramic Matrix Composites, Ceramics
Processing, Modeling and Mechanical Peterson, G. P. Fletcher, L. S.
Behavior, Proceedings of an International Trans. ASME, J. Heat Transfer
Conference, 1990 111 (4), 824-829, 1989
Edited by R. B. Bhagat, A. H. Clauer, (AD D143 817)
P. Kumar, and A. M. Ritter Presented at the ASME Winter Annual
The Minerals, Metals and Materials Society, Meeting, Chicago, IL, Nov 29-Dec 2, 1988
Warrendale, PA
Met. Ceram. Matrix Compos. 9.4.0.13
Process. Conf. Proc. The Mechanical Behavior of Ceramic Matrix
351-63, 1990 Composites-Overview No. 85
(ADD252413) Evans, A. G. Marshall, D. B.

Acta Metall.

9.4.0.9 37 (10), 2567-2583, 1989
Recent Advances in Whisker-Reinforced (AD D143 264)
Ceramics
Becher, Paul F. 9.4.0.14
Annual Review Inc., Palo Alto, CA940.1 Structural Ceramics in the Advanced Materials
Annu. Rev. Mater. Sci. World
20, 179-95, 1990 Craig, D. F.

AD D251 273) Oak Ridge National Lab, TN

DE89 013046, CONF-890541-1, 1989
9.4.0.10 (AD D143 103)
Failure Analysis of Unidirectional Ceramic Presented to Associazione Italiana di
Matrix Composites Under Flexure Metallurgica, Milan, Italy,
Dharani, L.R. Tang, H. May 31-June 2, 1989
J. Compos. Mater.
23 (4), 308-25, Apr 1989
(AD D251 049)

Export Control **Distribution Limited
165



9.4.0.15 9.4.0.20
Crack Bridging: A Promising Route Towards " Mechanical Behaviour of Ceramic Matrix
Tough Structural Ceramics Composites
Sigl, L. S. Schwetz, K. A. Fantozzi, G. Orange, G.
High Temp-High Pressures Rouby, D.
21 (5), 543-52, 1989 Phase Transitions
(AD D142 855 ) 13 (1-4), 165-98, 1988
Presented at the 12th International (AD D251 066)
Plansee Seminar '89, Reutte, Austria,
May 8-12 9.4.0.21

Ultra-High Temperature Composites Concepts
9.4.0.16 Evaluation
Methods for Improving the Mechanical Lee, J. D.
Properties of Oxide Glasses-Review Babcock and Wilcox Company, Lynchburg
Donald, I. W. Research Center, Lynchburg, VA
J. Mater. Sci. Final Report, October 86-December 87
24 (12), 4177-4208, 1989 1988
(AD D142 539) (AD B126 062)*

9.4.0.17 9,4.0.22
Crack Deflection Process for Hot-Pressed Structural Reliability and Damage Tolerance of
Whisker-Reinforced Ceramic Composites Ceramic Composites for High-Temperature
Liu, H. Weiskopf, K-L. Applications
Petzow, G. Fuller Jr., E. R. Coyle, T. W.
J. Am. Ceram. So7. Palamides, T. R. Krause Jr., R. F.
72 (4), 559-563, 1989 National Institute of Standards and
(AD D142 365) Technology, Ceramics Division,

Gaithersburg, MD
9.4.0.18 Semi-Annual Progress Report for period
High Toughness Ceramics ending 31 March 88
Evans, A. G. PB89-156368, NISTIR-88-3817, 1988
Mater. Sci. Eng. A (AD D142 094)
105-106 (1-2), 65-75, 1988
(AD D252 206) 9.4.0.23

Brittleness and Toughening of Ceramics
9.4.0.19 Jingkun, G.
Models for Creep of Fibrous Composite Foreign Technology Division,
Materials Wright-Patterson AFB, OH
Lilholt, H. 1988
Mater. Forum Translation of Guisvanyan Xuebao (China)
11, 133-9, 1988 15 (5), 385-393, 1987, FTD-ID(RS)T-0419-88
(AD D252 176) (AD A198 717)

Export Control **Distribution Limited
166
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(ADD137 520) Blacksburg(AD D17 520)Interuim Report, I January-31 December 83
Appendix: Future Composite Manufacturing 1983
Technology, held 9-12 Sep 1985, 1983
Gaithersburg, MD (see AD-A 176 511)

9.4.0.27 9.4.0.30
Research on Microstructurally Developed

Engineering Property Requirements for High Toughen MechnsminCeramics

Performance Ceramics Toughening Mechanisms in Ceramics
Evans, A. G. Green, D. J.
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9.8.0.12 9.8.0.16
Wear and Design of Ceramic Cutting Tool Potential Applications for Advanced Structural
Materials Ceramics in Aero Gas Turbine Engines
Buijan, S-T. Wayne, S. F. Newsam. S.
Wear Rolls-Royce Ltd., Derby, UK
133 (2), 309-321, 1989 43.1-43.18, 1988
(AD D142 440) (AD D143 675 )

Presented at the International Conference on

9.8.0.13 PM Aerospace Materials-87, sponsored by Metal
for Powder Report, Luzern, Switzerland.

Fiber Reinforced Structural Ceramics forNovember2, 1987

Construction November 24, 1987

Li, V. C. Leung, C. K.
Massachusetts Institute of Technology, 9.8.0.17
Dept. of Civil Engineering, Cambridge, MA Particulate Ceramic Matrix Composites for
Final Technical Report, High Strain-Rate Performance
I January-31 December 88 Brandon, D. G.
1989 Army Field Artillery School, Fort Sill, OK
(AD A209 976) Interim Report number 1, Dec 87-Feb 88

040-0374, 1988

9.8.0.14 (AD B120 702)**

High-Temperature Materials for Advanced
Technological Applications 9.8.0.18
National Materials Advisory Board New Department of Defense Initiatives in
(NAS-NAE), Washington, DC Composite Materials and Structures
Report for 1986-1989 Persh, J.
NMAB-4-', 1989 Ceram. Eng. Sci. Proc.
(AD B1:; 532L)** 9 (7-8), 529-540, 1988

(AD D140 355)

9.8.0.15 Presented at the 12th Annual Conference on

High-Temperature Properties of Ceramic Composites and Advanced Ceramic Materials,

Fibers and Insulations for Thermal protection sponsored by Engineering Ceramics Division,

of Atmospheric Entry and Hypersonic Cruise The American Ceramic Society, Inc,

Vehicles Cocoa Beach, FL, January 17-22, 1988

Kourtides, Demetrius A.
Pitts, William C. Araujo, Myrian 9.8.0.19
Zimmerman, R. S. Some Considerations for the Evolution of
J. Fire Sci. Advanced Ceramics
6 (5), 313-32, Sep-Oct 1988 McCauley, J. W.
(AD D252 017) Ceram. Eng. Sci. Proc.

9 (7-8), 503-528, 1988
(AD DI40 354)
Presented at the 12th Annual Conference on

Composites and Advanced Ceramic Materials,
sponsored by Engineering Ceramics Division.
The American Ceramic Society. Inc.,
Cocoa Beach, FL, January 17-22, 1988

* Export Control **Distribution Limited
176
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